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Creation vs. Acquisition 


T IS a hard lesson for mankind to learn 
that wealth, the good things of life, has 
to be created. 


And that there will never be peace and 
good will and contentment in the world 
until the proprietorship in such wealth of 
those who create it is recognized and 
respected. 


Most of the violence and lawlessness and 
disorder that have interfered with the 
orderly progress of the race, wiped out 
civilizations and destroyed the accumulated 
treasures of the ages. has been due to the 
efforts of one part of the race trying to 
appropriate by force the products of the 
toil of others instead of creating for 
themselves. 


If all the thought and energy and lives 
and wealth that have been expended upon 
war and piracy and robbery and upon 
defense against and punishment of these, 
had been devoted to combating natural evils 
and developing the resources and products 
of the planet for the general good, how 
much further along we might have been! 


When this continent was discovered, all 
Europe was possessed of a desire to swoop 
down upon it, not to subdue its wilder- 
nesses, cultivate its soil, harness its rivers, 
work its mines and earn livings and 
fortunes out of its undeveloped resources, 
but in the hope of finding stores of accumu- 
lated bounty that they might acquire by 
conquest. 


And they found it to the south; and rich, 
unknown, mysterious civilizations crumbled 
under the onslaught of Spanish adventurers. 


But the great uncivilized continent of the 
north afforded no such treasure. The bands 
of quondam adventurers who came seeking 


fortune unprepared and unequipped to earn 
it, came to grief. And it was only when it 
was recognized that it was opportunity and 
not ready-made wealth which offered, that 
treasure must be won from nature by hard 
work and not from fellowmen by cunning 
and force of arms. that they began to thrive 
and the nation began to grow. 


Piracy has vanished from the seas, but 
nations still fly at each other’s throats for 
gain, not, it is true, without attempted 
excuse and justification, and peoples groan 
beneath the burden of offensive and 
defensive armament. 


Every morning’s paper has its accounts 
of hold-ups and robberies, of lootings and 
violence committed in the attempt to 
acquire, without honest toil, the wealth that 
others have made, and no man knows, 
though all men feel, the burden of it in 
police and insurance and courts and prisons 
and property gone astray. 


And in less violent and more subtle ways, 
in graft and bribery and embezzlement, in 
crooked business and shady practices, in 
extortion and usury and profiteering, the 
process of acquisition without creation or 
service, of living without labor, still goes on. 


When the men who earn their living 
honestly, whether by the sweat of their 
brow or their professional or executive 
ability—and they are in the great majority 
—can impress the simple fact upon the rest 
that it is better to create than to steal or 
extort, most of the discontent in the world 
will vanish. 


‘For thou shalt eat De 
the labor of thine 7 
hands. Happy shalt ‘ é Jy 
thou be and it shall be 


well with thee.” 
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Largest Straight Reaction Turbine— How 
Internal Conditions Vary with Load 





This turbine contains no impulse velocity wheel 


and is entirely a reaction type. It is served by 
the largest surface condenser so far constructed. 
Conical cylinder bores give improved efficiency. 





son Company, described in the May 13 issue, is 

being laid out with an ultimate capacity of 
400,000 to 500,000 kw., which represented a notable fig- 
ure with regard to future capacity at the time this 
was decided upon. 

The initial installation comprises two 62,500-kva. 
generating units, one Westinghouse and one G. E. A 
duplicate of the former is on order. The present 
article describes the Westinghouse unit, which is a 
tandem compound of 40 per cent greater capacity than 
the Hell Gate turbine described in Power Aug. 8, 1922. 
This and each condenser are the largest of their kinds. 

The efficiency of this unit has been improved over 
that of the Hell Gate machine, which is also a tandem- 
compound turbine, by the reduction of relative blade 
leakage losses and by the use of conical cylinder bores 
in the low-pressure element. 

The actual blade tip clearances in the two units are 
about equal, and the general constructions are so simi- 


T= Hudson Avenue station of the Brooklyn Edi- 
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lar that losses due to leakage around the ends of the 
vanes are practically the same in each case. The 
Brooklyn turbine, however, is of larger capacity, doing 
27 per cent more work at most economical load. The 
energy dissipated by blade-tip leakage, therefore rep- 
resents a smaller actual percentage of loss than that 
in the Hell Gate turbine. The vanes themselves must 
be relatively longer in the larger machine, so as to 
pass the increased steam volumes. 

As the steam expands in passing through the low- 
pressure cylinder, volumes increase rapidly. It will 
be seen in Fig. 2 that the blade passages are of conical 
cross-sections and give a smooth diverging path. Ed- 
dies in the steam paths are thus less than those which 
would occur if the stepped or barrel construction were 
utilized. These conical bores in the low-pressure cyl- 
inder therefore tend to decrease the friction loss. 

The unit is designed for 265 lb. gage, 200 deg. F. 
superheat, exhausting into a vacuum of 29 in. of mer- 
cury. The turbine operates at 1,200 r.p.m. and is con- 
nected to a 62,500-kva. 80 per cent power factor, 13,800- 
volt generator, which, with the General Electric ma- 
chine is the largest turbine-driven generator so far 
built in this country. The total weight of the unit is 
950 tons, of which 450 represents the generator and the 
remainder that of the turbine. The guaranteed water 
rates and also the steam conditions at various points 
of the turbine, for varying loads appear in the table. 
It is assumed that no steam is being extracted. 














Fig. 1—50,000-kw. reaction turbine contains no 
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The cross-section in Fig. 2 shows that the turbine is 


a tandem-compound reaction unit, flexibly connected to 
the generator. It is anchored at the exhaust end and 
arranged to expand on a sole plate under the governor 
bearing, allowing free axial movement at this point 
when heated from cold to running temperature. Steam 


is extracted for heating feed water at two points, one 
of which is the exhaust end of the high-pressure unit, 
the flange not being shown in Fig. 2. The second bleed- 
ing point is in the path of the exhaust from the single- 
flow or central group of blades in the low-pressure 
cylinder. The opening is indicated by a dotted circle 
at the lower part of the low-pressure cylinder in the 
region of the single-flow blades. Extraction pressures 
are given in the table without bleeding. 

Feed water is heated in three steps, by a house tur- 
bine, a low-temperature and a high-temperature heater, 
as shown in Fig. 3. A General Electric 50,000-kw. tur- 
bine and the reaction turbine here described are con- 
nected thermally with the house turbine. The latter is 


= 
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tank, shown in the left of Fig. 3. The makeup water 


is thus submitted when under the vacuum to a deaéra- 
tion process, together with the condensate. Water that 
condenses in the shell of the high-pressure heater at 
each unit is trapped to the hotwell of the low-pressure 
heater. The combined water then passes to the boiler 
feed pump. A bypass is provided so that the heaters may 
be taken out of action and the boiler feed utilized 
without this heating, if desired. In ordinary operation 
there is no valve manipulation required in connection 
with the heaters. 

Steam pressure and temperature for the Brooklyn 
turbine, as well as their distribution for the most eco- 
nomical load, are very nearly the same as for the Hell 
Gate turbine. In this description the variation of 
steam conditions at different points of the load is taken 
up. Questions that frequently occur in connection with 
a tandem-compound turbine are: How much load does 
the high-pressure element carry and how much the 
low-pressure? Which element is the more efficient? 





Fig. 2—Three-bearing tandem compound reaction turbine flexibly connected to generator 
g g { 


a 4,500-kw. Westinghouse unit exhausting into a sur- 
face heater or condenser. The condensate from the 
main units is passed through the house turbine con- 
denser as cooling water. For turbine loads of 
37,000 kw. each, illustrated in Fig. 3, this rise is ap- 
proximately to 120 deg. It varies, however, in accordance 
with the change of load on the house turbine, and since 
the main unit condensate is the cooling medium for this 
condenser, it varies also in accordance with the main 
unit load. Feed water from this point mixes with 
condensate from the house turbine, that from the stage 
heaters of both turbines, then going to the feed pump. 

From the boiler feed pump the feed water is divided 
so that part passes to the heaters of one turbine and 
part to the heaters of the other. It enters the low- 
pressure heater, then the high-pressure heater and is 
heated to a temperature of between 260 and 310 deg., 
depending upon the loads carried. The temperature 
of the extracted steam is dependent upon the load on 
the turbine, and hence the variation in the final tem- 
perature of the boiler feed water. 

Makeup water is admitted to each condenser by means 
of valves that are controlled by floats in the storage 





These and other conditions are analyzed in Figs. 4 
and 5. 

In Fig. 4 it is shown that the pressure of the steam 
leaving the high-pressure element is almost a straight 
line varying from approximately 24 lb. absolute, to 
80 lb. absolute at the range of loads given. In the 
accompanying table the exact figures appear. These 
of course are based on calculations and therefore are 
subject to some slight variations from what would be 
obtained by actual tests. They are also figured without 
steam being bled. In operation therefore, small differ- 
ences from the tabulation will appear. 

It will be noted that the superheat at the high-pres- 
sure cylinder outlet is high at both small and large 
loads, being minimum in value at the most economical 
load. This is reasonable from the fact that friction 
losses tend to superheat the steam, since the heat thus 
generated is absorbed by the steam. Therefore a super- 
heating or drying effect is produced. At the most eco- 
nomical load where efficiency is the highest and losses 
the least per pound of steam we would expect the lowest 
superheat. 

At the bottom of Fig. 4 the curve of meisture content 
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of the exhaust steam shows that the percentage of 
moisture is highest at the most economical load. Since 
losses tend to dry out or reduce the moisture in the 
exhaust steam, the highest content of moisture is an 
indication of the most economical load point. This 
condition also holds true for moisture in the exhaust 
of the single-flow element of the low-pressure cylinders 
from which steam is extracted. 

The work done individually in the high- and lcw- 
pressure cylinders at various loads, is shown at the bot- 
tom of Fig.5. The high-pressure element delivers some- 


CONDITION AT VARIOUS LOADS 
Steam supplied at 265 Ib. gage, 200 deg. F. supe rheat, expanded to 29 in. vacuum 
Valves Wide Open—— 
Primary, 
Primary Secondary 
and and 
Primary Secondary Tertiary 

Kw. load “a . 15,000 25,000 36,000 45,000 56,200 
Leaving { Lb. persq.in. abs, 23.9 36.8 51 64.7 84.1 
high- Superheat— 





= 


pressure deg. F. 60 40 26 58 84.1 
element | 
Leaving | Lb. per sq.in.. 3.75 5.75 8 10.15 13.28 
single-flow j} Quality, per 
blades of } cent dry- 
Lp. cylinder | ness... 94.7 93.8 93 95.2 96.2 
Dryness of exhaust, per cent 89.7 88.3 87.1 88.1 88.8 
Guaranteed water rate, lb. L 

eS 11.35 10.48 10.10 10.25 10.65 
Low-temperature extrac- 

tion pressure lb. per sq.in. 

abs.. ... 3.75 $.25 8 10.15 13.28 
High temperature extraction 

pressure lb. persq.in. abs.. 23.9 36.8 51 64.7 84.1 


what less than half the work at all loads. At the lowest 
load given in the table, the low-pressure element handles 
approximately 60 per cent of the work, and at the maxi- 
mum load approximately 73 per cent. When the second- 
ary valve opens above 36,000 kw. and the tertiary above 
45,000 kw., they greatly increase the work of the low- 
pressure cylinder. 

The idea seems to be prevalent that high-pressure 
turbine elements are inherently of less efficiency than 
those of low pressure. The curves at the top of Fig. 5 
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An efficiency here represents the ratio of work that 
the steam actually does in driving the turbine, to the 
amount of work that the steam should do in a perfect 
engine or turbine. In the latter case it would utilize 
the entire available energy. For these calculations, 
at a load of 15,000 kw. as given in the table, steam is 
supplied at 265 lb. gage, 200 deg. F. superheat, which 
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Fig. 4—How internal steam conditions vary with load 


has a heat content of 1,317 B.t.u. per lb. This is 
exhausted in the Brooklyn turbine at a 29-in. vacuum, 
with 89.7 per cent dryness, the heat content being 986 
B.t.u. per lb. (This can be readily checked in a Mollier 
diagram, as explained in the May 20 issue.) The en- 
ergy actually utilized, is therefore 1,317 — 986 — 331 
B.t.u. per pound. 

On the other hand, if this steam were to expand 
adiabatically, in a perfect engine or 
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7! at exhaust. The perfect machine 
would then utilize 1,317 — 881 — 436 
B.t.u. per lb. This is known as the 
Rankine cycle. The ratio of work 
actually obtained to that of the Ran- 
kine cycle is called the Rankine-cycle 
ratio, and is 331 — 436 = 175.9 per 
1 cent, which is plotted as efficiency in 
|| Hotwell Pump the figure. Losses due to gland leak- 

Che age, friction and radiation reduce this 
le em ~~ slightly, somewhere around one or two 
Pnntrata Goat ie per cent, as representing the external 
efficiency, effective at the coupling. 
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the high-pressure cylinder at 15,000 
kw., it must be remembered that 


Fig. 3—Condensate is heated by house turbine exhaust, heater returns, steam is throttled below the most 


and steam bled from two points of the main turbine 


indicate that the differences in such efficiencies are in- 
significent. Furthermore, the entire turbine as a unit 
shows a somewhat lower efficiency at small loads than 
that of either cylinder taken by itself. In order to 
explain these matters, it will be somewhat simpler to 
consider first the efficiency of the whole machine, em- 
bracing both high- and low-pressure elements, as a 
single unit. 


© B.t.u. per lb. available. giving an efficiency ratio of 83 





economical load point. Admission is 
here approximately 111 Ib., but still 
contains the initial heat content of 1,317 B.t.u. per Ib. 
The actual work obtained may be found by subtracting 
from this, the heat content from the Mollier diagram, 
at actual exhaust conditions as given in the table. This 
gives 129.5 B.t.u. per pound. 

Theoretically perfect expansion from conditions of 
entering steam to this pressure would make about 155 
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per cent. This represents the high-pressure cylinder 
as a single element. It is higher than that of the 
complete turbine. 

The low-pressure cylinder efficiency is computed in 
a similar manner from entering steam of the conditions 
as discharged from the high-pressure cylinder. Energy 
converted into work at this load is 201.5 B.t.u., and 
that which should be utilized from entering steam of 
23.9 Ib., 60 deg. superheat, expanding to a 29-in. vacuum, 
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Fig. 5—Efficiency of the high-pressure element 
practically equals that of the low-pressure 


is 243 B.t.u. per lb., giving an efficiency of about 83 
per cent. 

The over-all turbine efficiency is somewhat lower at 
light load than that of either cylinder. While the total 
work performed by the steam is the same in each case, 
the theoretical work, 436 B.t.u. per lb., available from 
initial steam conditions to a 29-in. vacuum, is more than 
the sum of the available heat drops of each cylinder, as 
155 + 243 — 398 B.t.u. The efficiency represented by 
331 
436 
work if divided by the sum of that available theoreti- 


= 75.9 per cent is lower than the same actual 


331 
398 83.1 per cent. As 
the cylinder efficiencies are about equal, there is a 


cally in each cylinder, as 
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tendency for each to exceed that of the over-all internal 
turbine efficiency, at this load. The internal efficiencies 
of the separate cylinders do not include throttle losses, 
while that of the entire unit does. 

At overloads the opposite condition is true. Instead 
of throttling, additional steam is admitted at the second 
blade ring, between 36,000 and 45,000 kw., and also at 
the third group of high-pressure blades, above this load. 
Under these conditions the theoretically available heat 
drops favor the efficiency of the entire turbine, as 
Fig. 5 shows. 

Circulating water is furnished for each condenser 
by two motor-driven pumps, each having a capacity of 
51,665 gal. per min. and operating at a speed of either 
195 or 291 r.p.m. These are of the double involute 
type designed to provide a uniformly smooth water 
passage free from pockets that might cause eddy losses 
and reduce the efficiency. 

Water enters the bottom of each pump through one 
inlet, and is delivered through two outlets by means of 
bronze impellers. An individual tunnel supplies each 
with water from the East River. It is thus possible to 
shut off one pump and clean its tunnel while operating 
at reduced capacity. 

Three phase alternating current motors, of 600 hp., 
2,300 volts, 60 cycles supply the power to the pumps. 
The dimensions of a low speed pump are much more 
impressive than the motor power would suggest, as 
these are 12 ft. 3 in. high, 14 ft. 3 in. long and 10 ft. 
7 in. wide. The reinforced concrete intake tunnels are 
11 ft. by 18 ft. 8 in. and that of the discharge 15 ft. by 
18 ft. 8 in. 

For the removal of air and other non-condensable 
gases, there is furnished for each unit a motor-driven 
Le Blane air pump using 1,665 gal. per min. from the 
circulating pump. For a spare unit there is provided 
also a steam air ejector equipment, consisting of two 
2-stage ejectors mounted in parallel on a surface-type 
combined intermediate and after condenser. 

A similar condenser serves the General Electric or 
No. 1 unit, but in this case the weight is carried partly 
on the exhaust flange of the turbine and partly by 
springs arranged underneath the condenser. Such a 
condenser weighs approximately 300 tons. In the case 
of the No. 2 unit, on account of the Westinghouse 
turbine being arranged with duplex exhaust nozzles 
which shift with expansion of the turbine due to 
changes in temperature, connection is made to the 
turbine through rubber expansion joints. The entire 
weight of the condenser is suspended by steel straps 

from the structure which supports the turbine. 
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Steel for Higher Pressures and 
Elevated Temperatures 


By V. T. MALCOLM* 


was practically confined to the open-hearth 

nickel steels, but with the development of such 
products as the automobile and the airplane our engi- 
neering conditions were completely changed. 

Later, with the advent of the use of great pressures 
and elevated temperatures in the modern power plant 
and oil refinery, it has become necessary to use a special 
steel suitable for this class of work, which will have 
a factor of safety at these pressures and temperatures 
far superior to the ordinary carbon steel. Much work 
has been completed in developing an alloy steel for these 


A vas while ago our knowledge of special steels 
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Fig. 1—Properties of alloy steel developed for elevated 
temperature service 
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conditions, which will stand the difficult service re- 
quired with a high degree of safety and dependability. 

The wide extension of our knowledge of the principles 
and the results obtained by proper melting and heat 
treatment, has been accompanied by corresponding im- 


*Metallurgical engineer, Chapman Valve Co. 


provements in the manufacturing plant and apparatus 
for applying this knowledge to practical industry. In 
this connection the use of electricity as a melting and 
heating agent has played and is playing increasingly, 
an important part. 

It is generally recognized that when a metal is 
alloyed with one or more elements, its properties are 
changed in a remarkable degree. Therefore, by suitably 
alloying a metal, the properties of the resulting alloy 
possess such profound qualities as to render it more 
adaptable for the purpose for which it was originally 
intended. 

An important object of alloying is to decrease the 
injurious or undesirable properties and intensify others 
that are preferred in the final product. Physical qual- 
ities that are sought depend largely upon alloying 
elements, which are combined in such a manner with 
steel that separate constituents of the final alloy cannot 
finally be distinguished, producing a homogeneous 
blending that defies detection of the constituent sub- 
stances. This phenomenon indicates a strong combina- 
tion of the constituent substances and defines the 
structure unmistakably. 


INTENSIFIES DESIRABLE EFFECT OF CARBON 


The effect of carbon as a constituent of steel is well 
understood, for by its virtues comparatively soft, 
ductile iron may be strengthened to several times its 
original capacity, or hardened to a similar extent. 

The presence of certain alloying elements intensifies 
the effect of carbon in all the best qualities that it is 
capable of producing alone. These increases take form 
not only in the physical results, such as tensile strength, 
elastic limit, dynamic strength, resistance to wear and 
fatigue, increased hardening power, lack of brittleness, 
etc., but also in the purity, soundness and homogeneity 
of the metal because the alloying elements induce a 
freedom from occluded gases. It is possible to produce 
a steel with a higher critical temperature than carbon 
steels, and this is one of the reasons why an alloyed 
product is better able to withstand increased tempera- 
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Fig. 2—Cold twist at A of 4 turns without fracture. 
physical qualities for cast steel as described 
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tures without undergoing enormous physical changes. 

A quality often described as “tough hardness” is 
especially desired. This is probably due to the some- 
what finer and denser structure of the microscopic 
constituents and their more uniform distribution in 
alloyed steel. This dense structure is also one of the 
major reasons for high physical properties and its 
greatly increased resistance to fatigue, shock and 
erosion. 

This fine, dense structure so paramount in all good 
steels, is obtained not only through the actual influence 
of the alloying elements as component parts, but also 
through the influence of the combination in producing 











, B 








Fig. &—Cold bends of 175 degrees before fracture 


in the molten metal a condition of purity and freedom 
from gases. This subsequently forms a metal, which, 
at the time when structural changes occur, is in the 
best possible condition for these changes to take place. 
That is, in the highest form which the alloy composi- 
tion renders possible. 


PHYSICAL PROPERTIES RESULTING FROM FINE, 
DENSE STRUCTURE 


Physical properties of an alloy steel recently devel- 
oped for high pressures and elevated temperatures are 
illustrated in Fig. 1. The adaptability is general, 
especially where strength, hardness, ductility and 
resistance to wear are prerequisites. This steel has 
been developed specially for valves in steam plants and 
oil refineries where higher pressures and elevated 
temperatures are encountered. 

It will be noted that at 1,000 deg. F., the elastic 
imit of the alloy steels is about 50,000 lb., which com- 
ares favorably with 30,000 to 35,000 Ib., representing 
hat of cast steels frequently utilized for such service 
it normal room temperatures. Whereas, 60,000 Ib. 
oer sq.in. is acceptable as a tensile strength for ordinary 
‘ast steels at room temperature, this strength will be 
found to be exceeded at 1,000 deg. in the alloy steel. 
For service at 900 deg. F., the properties as shown by 
the curves leave an appreciable margin of temperature 
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over maximum operating temperature, before serious 
depreciation in physical quatities occurs. Qualities of 
this steel at 750 deg. F. which represent the present 
generally accepted temperature maximum for super- 
heated steam work, are characteristic of a high- 
grade steel. 

The physical tests, Figs. 2 and 3, illustrate further, 
the qualities of ductility, strength and lack of brittle- 
ness, obtainable by alloyed carbon steel. On guarding 
against abnormal temperatures and pressures, vibra- 
tion, expansion and contraction, etc., the problems are 
much more involved than that of providing strength 
alone. Four complete twists in the rectangular bar as 
at A, Fig. 2, show that brittleness is not a handicap. 
The specimen B gave a tensile stress of 122,000 lb. 
per sq.in.; elastic limit, 82,000 lb.; elongation in two 
inches, 23 per cent, and reduction of area, 43 per cent. 
Cold bends are indicated in Fig. 3 of 175 deg. before 
fracture. All tests were made under carefully recorded 
conditions. 


Atoms Made of Electricity 


One of the recent discoveries of science, according 
to Dr. F. W. Ashton in a lecture before the London 
Institute of Metals, is that many so-called elements 
whose atomic weights are not whole numbers, are in 
reality a mixture of two very similar atoms. Fo 
example chlorine, whose atomic weight is 35.46, is ° 
mixture of atoms weighing 35 and 37. It had long bee 
thought that the atomic weights of elements ought t 
come out whole numbers. This discovery explains the 
discrepancy. About half the elements so far analyzed 
turn out to be mixtures and some are very complex. 
The “element” tin contains at least seven kinds 
of atoms. 

It is now clear that all true weights of atoms can 
be expressed as whole numbers which means _ that 
nature uses the same “bricks” in the construction of 
the atoms of all elements. These standard “bricks” 
are the fundamental “atoms” of positive and negative 
electricity known respectively as protons and electrons. 
According to this theory, which is now almost uni- 
versally accepted, matter is composed of electricity and 
nothing else, or more precisely of “pieces” of electricity. 
The atom itself is a sort of solar system and just as 
empty. At the center is a proton (positive charge) 
which is comparatively heavy and packed with a few 
electrons (negative charges). Moving around this pro- 
ton like planets around a sun, are electrons. If the 
atom were enlarged to the size of the dome of St. Paul’s 
Cathedral, the electrons would be as big as pin-heads 
and the proton like a particle of dust. All the rest 
of the atom would be empty space. Thus, according to 
the accepted conclusions of science, a bar of iron or a 
piece of lead is almost entirely empty space. The rest 
is electricity. 

All the chemical and physical properties of an atom 
depend on the movement of its planetary electrons. 
By bombarding the nucleus of the atoms with electrons, 
they have in certain cases been broken up with a 
resulting transmutation of one element into another, 
the age-long dream of the alchemist. So far, however, 
these transmutations have been of scientific rather 
than commercial interest. Yet, if history repeats itself 
in science, these novel playthings of the physicist may— 
like the electrical curiosities of Faraday—be the 
foundation for wonderful advances in engineering 
practice. 
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MPHIS, the concluding article of the series, describes the type of 
feeders and burners used with the different systems of 


coal in pulverized form. 


systems, are included. 


Some of the earlier types are also 
reviewed. Several typical boiler settings designed in the last 
four years which show the relative size of boiler and combustion 
chamber, as well as settings, arranged for firing with the unit 


ring 











by a number of the larger central-station organi- 
zations is due to a growing realization of certain 
advantages of firing coal in this form. Undoubtedly, 
the most important of these advantages from the view- 
point of central-station operation is flexibility, particu- 
larly where fuels from different sources are burned and 
where the quality of the fuel varies widely. 
The term flexibility as applied to pulverized-fuel sys- 


4 : NHE recent adoption of pulverized-fuel equipment 
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Fig. 1—The Bettington boiler fired with a unit system 


tems might be further defined as the ability to burn 
any and all grades of coal with an approximately equal 
degree of thermal efficiency and the ability to take care 
of peak loads almost instantaneously. Another equally 

*This is the fourth article of the series. 
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important advantage is the decrease in the excess air 
required. By reason of its finely divided state the 
coal can be brought into intimate contact with the air 
necessary for its combustion, and this results in lower 
flue-gas temperatures and therefore in higher boiler 
efficiencies. To these might be added the decrease in 
stand-by losses. As the amount of coal in the furnace 
at any one time is very small and the fuel supply can 
be shut off almost instantly when the load is taken off 
the boiler, the stand-by losses are small as compared 
with other methods of firing. 

Coal burns so much more readily in the pulverized 
form because so much more surface is presented for 
the action of oxygen. A sphere of coal one inch in 
diameter has a surface area of 7d* — 3.14 sq.in. If the 
same amount of coal were ground into spheres of 
0.01 in. in diameter, the area would be increased to 
314 square inches. 

It might be noted also that the aggregate superficial 
area increases in inverse proportion to the diameter. 
When in the foregoing example the diameter was 
divided by 100, the area was multiplied by 100. This 
Vol 
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” or the num- 
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ber of particles resulting when the diameter is re- 


may be demonstrated as follows: 


= d,3 
6 1 
duced to ¢ = —— 


The surface area of each smaller particle is Area, = 
md;, and the aggregate area of all the smaller par- 


3 
ticles is nd 2S. The ratio of the aggregate surface 


area at the smaller diameter d: to that at the larger 
wd? dy 
d,' d, 


diameter d, is ~—ay ee" 


Take another example, in this case one cubic inch 
of coal. If this be divided into smaller cubes each 
0.01 in. to the side, there will be 100 * 100 * 100 or 
1,000,000 such little cubes. Each of these cubes will 
have six surfaces of 0.0001 sq.in. in area, so that the 
whole of them will expose a surface of 600 sq.in., or 
100 times as great as that of the original cube. 

This increase in the area permits perfect and instan- 
taneous combustion, its rapidity depending directly 
upon the surface exposure. This is one of the funda- 
mental reasons for pulverizing. 

It was previously assumed that in order to get good 
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Figs. 2 to 13—Typical types of pulverized-coal feeders and burners 


Fig. 2—Pulverized-coal gate valve. Figs. 3 and 4— and burner unit. Fig. 9—Stroud pulverized-coal stoker. 
Lopulco single and multiple feeder units. Figs. 5 and 6— Fig. 109—Raymond double-tube circular burner. Fig. 11 
Fuller-Lehigh single and triplex type feeder units. Fig. 7 —Lopulco vertical-type burner. Figs. 12 and 13—Trans- 
—Fuller-Quigley feed controller. Fig. 8—Grindle feeder verse and longitudinal views, Fuller vertical-type burner. 
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results the coal must be pulverized to a fineness of 
95 per cent through a 100-mesh and 85 per cent through 
a 200-mesh screen; recent test results, however, seem 
to indicate that it is not necessary to pulverize the coal 
(particularly bituminous or high-volatile coals, to this 
extreme fineness to obtain good combustion or good effi- 
ciency. The completion of combustion seems to be more 
a matter of proper furnace and burner design and the 
right way of supplying air than of the fineness of the 
coal. The ability to burn coarser coals with equal 
results materially increases the capacity of the pulveriz~ 
ing mills and decreases the cost of preparation. 

In the comparatively few years in which pulverized 
coal has been used in firing stationary boilers, the 
equipment used for this purpose has been improved 
until at the present stage of development there seems 
to be little if any difference in mechanical reliability 
between the stoker and pulverized-fuel equipment. 


UNIT AND MULTIPLE SYSTEMS REVIEWED 


There are two general systems of firing pulverized 
coal, the unit system and the storage or multiple system. 

In the operation of the unit system raw coal of a 
size that will pass through a 14-in. diameter ring is fed 
to the pulverizer through a simple, adjustable feeding 
device. After the coal is reduced to the required fine- 
ness by the pulverizing elements and thoroughly mixed 
with air that enters through the suction orifice of a 
fan or other suitable opening in the body of the mill, 
this mixture of air and pulverized coal is blown into 
the furnace, where combustion takes place. Both the 
coal and the air supply are subject to instant regula- 
tion to suit any variation of load conditions. No ap- 
paratus is required other than the pulverizer, a motor 
or turbine for driving the pulverizer and a plain pipe 
connection between the pulverizer and the furnace. 
With this system no special burners are employed, the 
furnace end of the pipe being made of a size and shape 
suited to the furnace. 

In the multiple system the coal is pulverized in a 
separate building or separate compartment of the main 
boiler plant, then conveyed or transported by one of 

















Fig. 14-——Fuller horizontal-type burner 


the several conveying systems to the storage bins above 
or adjacent to the boilers. From the storage bin the 
coal is fed by simple or multiple screw feeders to 
specially designed burners at the furnace. With this 
system from 10 to 20 per cent of the air required for 
combustion is injected into the fuel at the feeder, the 
rest being drawn into the furnace by the stack draft. 
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Among the earliest of successful powdered-coal-fired 
boilers is the Bettington, shown in Fig. 1. It was de- 
signed especially for utilizing low-grade coals particu- 
larly high in ash. The pulverized-coal-firing equipment 
and boiler formed a unit as in other unit systems, the 
coal being burned without any preliminary drying. 

The boilers consisted essentially of concentric rows 
of vertical tubes, terminating at the lower end in an 
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Fig. 15—Cross-section of Lopuleo burner 


annular chamber and at the upper end in a drum. The 
inner circle of tubes is covered by special firebrick ex- 
cept at the bottom where the first pass is located. The 
pulverized coal and air are blown in vertically upward 
through a water-jacketed nozzle in the center of a ver- 
tical furnace. Upon reaching the drum they are de- 
flected down and along the firebrick lining to the lower 
end, where they again reverse their direction and travel 
upward between the tubes, finally passing through the 
air preheater to the chimney. The pulverizer also acts 
as a blower and furnishes the air for combustion, which 
in the Bettington system was preheated in a tubular 
heater placed in the boiler breeching. Tests of one 
of these boilers showed an efficiency of 82.6 per cent, 
the coal having 2.15 per cent moisture, 22.8 volatile, 
57.55 fixed carbon and 17.5 ash. The average CO, dur- 
ing the test was 15 per cent. 


TYPICAL FEEDERS AND BURNERS DESCRIBED 


The illustrations, Figs. 2 to 13, show some of the 
equipment now in general use in boiler plants for burn- 
ing coal in pulverized form. Several different prin- 
ciples are involved, as will be apparent from the fol- 
lowing descriptions: 

The feeder shown in Fig. 3 consists of a cast-iron 
screw of variable pitch revolving in an inclosed casing 
which is generally bolted directly to the bottom of the 
pulverized-fuel bin. A paddle wheel mounted on the 
shaft at the end of the screw scatters the fuel as it 
leaves the screw and causes it to become thoroughly 
mixed with the air emitted from the annulus surround- 
ing the screw. A motor of the constant or variable- 
speed type is attached to the bottom of the casing and 
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drives the feed screw through a train of gears. Where plied at sufficient pressure to carry the coal through 
a constant-speed motor is used, a speed range of ap- the pipe leading to the burner. The feeder is con- 


proximately four to one is obtained by means of a vari- 
able-speed transmission installed in the drive between 


structed for individual installation or for combining 
into a group, as shown in Fig. 4. In the latter case 





. 





a 


1 Ii 
=! 
: — 


























=} 
Ld) 





if 


Ame 
aA, 
aaa \ 
-4-t £4< 
= f \ 




















Furnace width 22Ft 
Number of burners 6 


















aac cr) : P ee ‘ 
a \ Bees | 
it + Y a 
co ee oe f 









\ 





oy by 2 At ty tH 25 2 






























































Fig. 16—Section of horizontal water-tuve boiler setting 
and furnace at Lakeside; shows action of flame within 
the furnace. Fig. 17—Section of inclined water-tube 
boiler and furnace Middletown plant, Metropolitan Edi- 
son Co. Fig. 18—W-type boiler setting and furnace 
Trenton-Channel plant, Detroit Edison Co. Fig. 19— 
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Figs. 16 to 24—Diagrammatic layout of typical furnace section showing multiple burner arrangement 
and unit systems 














FIG.24 


Single pass boiler setting United Electric Railways Co., 
Providence, R. I. Fig. 20—Vertical water-tube boiler 
setting and furnace Eline’s Ine., Milwaukee. Fig. 21— 
Cross-drum boiler and section of furnace Cahokia Station, 
Union Electric Light & Power Co., St. Louis. Figs. 22 to 
24—Typical installation of unit systems. 








the motor and the feed screw. The primary air, con- 
stituting about 10 per cent of that required for 
combustion, is introduced into the feeder and mixed 
with the coal as previously mentioned. This air is sup- 


each feeder is connected to the main drive through a 
clutch, thus permitting all or any number of feeders to 
be operated at one time. 

Included in the system of which this feeder forms a 
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part is the burner illustrated in Fig. 11 and shown in 
section in Fig. 15. The burner consists of a flattened 
or fantail nozzle. The coal-laden stream of air under 
pressure enters at the top and is delivered to the fur- 
nace in a thin sheet. A slight vacuum, usually from 
0.05 to 0.20 of an inch of water, is maintained in the 
furnace, so that about 25 per cent of the required 
secondary air is drawn in at the main air inlet A, 
the opening being regulated by the main adjustment B. 
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Fig. 25—Sectional view of multi-mix burner 


By the regulation of this opening and also the damper 
C, the distance from the nozzle at which the coal ignites 
is regulated, and when the burner is once set for a 
given set of conditions, no manipulation of the adjust- 
ments are necessary so long as these conditions con- 
tinue. 

A steam jet at the entrance is provided for emer- 
gency use in case of failure of the air supply or a 
clogging of the nozzle, and to assist in mixing at high 
rates of combustion. 

The screw feeder shown in Fig. 5 is built in the 
single- or multiple-screw types with capacities ranging 
from 900 to 6,000 Ib. of coal an hour. In the unit type 
the screw is motor-driven through a silent chain and 
in the multiple screw type each screw is driven through 
a clutch from a main driveshaft as shown in Fig. 6. 
As the coal is discharged at the end of the screw it 
drops into a mixing chamber where it meets the pri- 
mary air which carries it under slight pressure to the 
burners at the furnace. 


BURNER TIP ANGULARITY ADJUSTABLE 


Transverse and longitudinal views of the vertical burn- 
ers used in connection with the feeder just described 
are shown in Figs. 12 and 13. The tips of the burners 
are mounted by a hinged joint and are adjustable 
through an are of about 10 deg. from the vertical. This 
provides a ready means of adjusting the burners for 
the best operating results and to obviate any flame im- 
pingement on the furnace walls. Adjustable air-inlet 
doors are provided to regulate the amount of secondary 
air admitted around the burner tip. Horizontal burn- 
ers of the same general type are illustrated in Fig. 14. 

The feeder shown in Fig. 7 differs from those already 
described in that the screw is operated at a constant 
speed and the fuel supply is controlled by two shutter 
vanes operated from the floor by means of chains, or 
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a handwheel, and a very fine adjustment of the fuel 
supply can be made. This type of feeder permits the 
use of a constant-speed motor, and a group of feeders 
may be driven in multiple from one shaft without the 
use of clutches as the fuel delivered by the individual 
feeder is controlled by the area of the shutter opening. 
This feeder is particularly applicable where a wide 
range of flow is desired. 

In the feeder and burner unit shown in Fig. 8, the 
feed screw is driven by a constant-speed motor through 
a gear reduction and variable-speed transmission A. 
The flight depth of the screw is increased at the dis- 
charge end, and this tends to loosen the coal after it 
passes into the discharge tubes. An equalizer disk is 
mounted on the shaft at the end of the feed screw, to 
spread the coal and smooth out any pulsation in the 
rate of fuel feed due to any packing of the coal along 
the screw. Another feature of this unit is the fan-shaped 
mixer at the entrance to the burner. The mixer has 
two sets of blades placed in opposite directions, which 
create an intermingling and whirling motion of the 
fuel and air. A rotary valve is incorporated in the air 
pipe ahead of the coal discharge and is fitted with a 
graduated dial to show the valve opening in square 
inches. The feeder is also fitted with a dial to indicate 
the amount of coal being fed. 


PULVERIZED COAL STOKER 


A departure from the usual type of feeder is the 
powdered-coal stoker shown in Fig. 9. The stoker con- 
sists essentially of a feed screw mounted above a 
blower. The screw delivers the coal directly to the 
suction side of the blower, and it is mixed with the air 
in passing through the fan. The stokers are made 
with capacities from 15 to 2,000 Ib. of coal per hour 

















Fig. 26—Constructional features of Lopulco 
hollow furnace wall 


and are readily adjusted to give any desired volume ot 
air per pound of coal fired. 

Fig. 10 illustrates a circular burner of the double- 
tube type in action. This burner divides the air flow 
into two currents, one passing through the outer an- 
nulus and carrying the powdered coal into the furnace 
in the form of a hollow cylindical stream, the other 
passing through the inner tube. By virtue of its design 
and the expansion of the inner core of air at the burner 
mouth, the coal and air are brought into intimate con- 
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tact. The air is supplied to the burner under low 
pressure, about 1 in. of water; this permits the mixture 
to enter the furnace at very low velocity. 

A complete feeder and burner unit, designed espec- 
ially to mix thoroughly the pulverized coal with all the 
air required for combustion before entering the fur- 
nace, is illustrated in Fig. 25. This burner has been 
applied principally in metallurgical work, but the prin- 
ciples involved are of general interest. Referring to 
the illustration, the coal is carried by a screw feeder 
from the fuel hopper into a drum, where it is mixed 
with approximately 25 per cent of required combustion 
air. Upon leaving the drum, the mixture is passed 
through perforations in a mixing screen which subjects 
it to a wiredrawing effect tending to diffuse the par- 
ticles uniformly in the air. The mixture is then passed 
to the main mixing chamber, where it is distributed 
through annular chambers, and the remainder of the 
air required for combustion is discharged into it 
through a series of small jets and thus completes the 
mixing. 

At the present stage of the art of burning coal in 
pulverized form, the best results seem to be obtained 
at combustion rates of 1 to 14 lb. of coal or 12,000 to 
20,000 B.t.u. per cubic foot of combustion space per 
hour; although efficiencies change very little in a prop- 
erly designed furnace up to 2 lb. (24,000 B.t.u.) per 
cubic foot, and satisfactory results can be secured at 
from } to 2 lb. per cubic foot of combustion space per 
hour, which permits a wide operating range. 

Referring to Figs. 16 to 21, which illustrate dia- 
grammatically the furnace section and burner location 
on six different types of water-tube boilers, it will be 
noticed that the average ratio of square feet of heating 
surface to cubic feet of combustion space is around 
1.5 to 1. It would appear, however, that the trend in 
the last three or four years has been to increase con- 
siderably the furnace volume per square foot of boiler- 
heating surface. Fig. 16 shows the Lakeside setting 
designed in 1919 with a ratio of square feet of heating 
surface to cubic feet of furnace volume of 1.86 ex- 
clusive of the water screen; Fig. 21, the Cahokia setting 
designed in 1922 with a ratio of 1.57, and Fig. 18, the 
boiler setting at Trenton Channel, designed 1923 and 
recently put into service, a ratio of 1.16. At the Peoria 
plant of the Illinois Central Power Co., now under con- 
struction, the square feet of heating surface will be less 
than the cubic feet of furnace volume, the ratio in this 
case being 0.86. 

A water screen is now practically standard equipment 
on all larger installations, and not only has it served to 
solve the slagging problem effectively, but it materially 
increases the heating surface of the boiler, as on the 
average it absorbs about 40,000 to 50,000 B.t.u. per 
sq.ft. per hour, or the equivalent to the evaporation of 
40 to 50 lb. of water per hour per square foot of heating 
surface. The employment of hollow furnace walls 
through which 60 to 70 per cent of the air required for 
combustion is circulated or drawn by the stack draft, 
might also be termed standard practice, particularly on 
large settings designed to operate at high rating. 

In Figs. 22, 23 and 24 typical boiler settings arranged 
with the unit system of firing are illustrated. 

[In the middle of the second column, page 988, June 
17 issue, the quantity of air required to aérate the coal 
should have read “360 cu.ft. per ton” instead of “6 cu.ft. 
per ton” as given.—Editor. | 
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Firing Instructions for a Hand-Fired 
Down-Draft Furnace 


Bulletin No. 2609, May, 1924, of the Department of 
the Interior, Bureau of Mines, by J. F. Barkley, fuel 
engineer, contains instructions concerning the handling 
of hand-fired down-draft furnaces, as a result of tests 
and actual experiences in the City of Washington, D. C., 
where smoke regulations are rigid and well enforced. 
The firemen are largely inexperienced and not easily 
made to follow instructions. The tendency in general 
is to earry high ratings, so that tests on a Hawley 
down-draft furnace were made at large output. 

The methods of firing as outlined by the manufac- 
turer did not here produce satisfactory results at 
higher ratings. A fireman used to a single grate is 
frequently confused by double grates and down drafts. 
Air may reach the combustion space by three different 
paths: namely, (1) Through the top firing doors and 
down through the top fuel bed; (2) through the mid- 
dle doors directly to the combustion space, and (3) 
through the ashpit doors and up through the bed of 
coke and ash. For a given position of the doors, if the 
top fire is proportionately too thick, the bottom fire 
burns out too rapidly, and holes will appear in the lower 
grate through which the larger part of the air will 
go, thus greatly reducing the flow of air through the 
top fuel bed. 

Too thick a bottom fire passes too much air to the 
top of the fire, causing the top to burn out too quickly. 
The volatile matter should be distilled on the top grate, 
where also a part of the coke is burned. On the bot- 
tom grate coke only is burned. 

The proportion of the total coke that will be burned 
on each grate, depends on the character of the coal, 
the firing methods and the load on the boiler. Non- 
coking coal will fall through to the lower grate in 
large amounts. The bottom fire can then be used to 
a greater extent by opening the ashpit doors. Strongly 
coking coals do not drop sufficient coke through the 
top grate to keep the bottom grate covered. Consider- 
able poking is necessary to prevent combustion at the 
top grate. With firing methods to fit the coal, good 
efficiencies may be obtained with practically no smoke. 

Tests were made on portable or locomotive-type tu- 
bular boilers of 1,550 sq.ft., and lower shaking grates 
of 45 and 35 per cent air openings. A boiler with a 
grate of 45 per cent area showed a grate efficiency of 
75.3 per cent, against 70.6 per cent for one with only 
30 per cent area. New River coal was available for the 
most part, nearly all fines and containing lumps. It 
was also mixed with some slack coal from Pennsyl- 
vania of a little higher volatile and ash. 

It was found that an excessive amount of carbon 
monoxide was produced when the middle doors and the 
air dampers on them were closed. The best results 
were obtained when one middle door was opened. At 
higher ratings considerable smoke was made at the 
time of firing with the middle doors closed. Opening 
the middle door reduced this smoke to an amount per- 
missible under the city smoke ordinance. The results 
show the desirability of opening the air dampers in 
the middle doors for about two or three minutes after 
firing, to prevent the formation of carbon monoxide. 





“Steam” at 32 deg. F. has a pressure of 0.00886 Ib. 
per square inch, one pound occupying 3,294 cubic feet. 
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Reducing the Cost of Relining 


Boiler Furnaces 


300 per cent rating has permitted a decrease in 

boiler-room investment. Unfortunately, the high 
furnace temperatures accompanying such ratio of heat 
transfer rapidly destroy ordinary furnace linings to 
such an extent that boiler ratings are dependent upon 
the character of the refractories used in the furnace. 
It is, of course, possible to reduce the temperatures 
by increasing the amount of excess air entering the 
furnace, but this adversely affects the boiler efficiency. 
While there are more grades of brick than good, bad 
and indifferent, even the best quality will spaw] after 
more or less service, and the cost of renewing portions 
of, or all, the lining runs from 10 cents to 30 cents 


T° moderr. method of operating boilers at 200 to 


This plastic mass leaves the nozzle with considerable 
velocity and on striking the furnace walls not only 
forms a covering, but apparently penetrates the fused 
surface sufficiently to form a bond with the old material. 

In one plant where this method of furnace repair 
has been most successful, the first step is to apply a 
slurry or grouting of Esso Bond No. 35 and water. 
This is done with an ordinary compressed-air atomizer. 
Immediately following this the ground firebrick and 
fireclay is shot on with a Cement Gun. Hydration is 
obtained at the nozzle by the use of one pound of 
35 deg. Baumé water glass per gallon of water. The 
lining is ordinarily shot on to a depth of ? to 13 in. 
If the glaze on the old lining is smooth, about ? in. is 

found the most suitable, but where 











the walls are rough it is possible to 
build up to several inches of thick- 
ness. In oil-fired furnaces the salt 
in the oil increases the tendency to 
glaze; this heavy glaze must be re- 
moved before the relining is applied. 

Within five or six hours after the 
relining is completed, a fire is built 
and the fresh walls given a drying 
out for about an hour, after which 
the boiler is brought up to header 
pressure and cut into service. It 
has been found that if the furnace 
walls are hot when the mixture is 
applied, the boiler should be put into 
service as soon as possible. This is 
to prevent the new lining from dry- 
ing out and falling off before the 
fireclay has been burned. On the 
other hand, where the mixture is ap- 
plied to a cold wall, a quick hot fire 
will cause the lining to peel. This 
is no doubt due to the water in the 
mixture being converted into steam 
and by expansion forcing the lining 








Fig. 1—Shooting a furnace lining 


per square foot of boiler-heating surface per year. 
This, even in a plant of 50,000 sq.ft. of boiler surface, 
is a serious item. While various kinds of cements and 
plastic materials have been used as a patching material 
with more or less success, strangely a most successful 
and economical lining material has been found to be 
a combination of crushed used firebrick, fireclay and 
sodium silicate (water glass) applied by means of an 
air gun in the form of a spray. 

By this method a dry mixture of the refractories 
to be used is placed in a closed receptacle and by air 
pressure is forced out through a hose and nozzle. 
Water mixed with water glass is added to the dry 
mixture at the nozzle, but only to an extent to give 
hydration; that is, just enough to make the mixture 
a plastic mass, but not enough to permit water to be 
squeezed out upon being pressed. 





away from the old wall. The advan- 
tage of applying the mixture to a 
hot wall is that the water used for 
hydration will evaporate as rapidly 
as applied, leaving a bonded surface for the next coat- 
ing. Of course walls can be too hot, and the operator 
must determine the proper temperature by the amount 
of work to be done. An emergency repair may be 
done at a high temperature, while a temperature of 
240 to 275 deg. is ample in event a large area is to 
be shot. 

How often the lining should be renewed depends on 
the service conditions. Where boilers are operated at 
high ratings, a procedure adopted by several large 
plants is to apply a j-in. coating once a month. This 
is about the amount burned away in a month, and this 
method keeps the wall thickness fairly constant. 

Various experiments have been made as to the proper 
proportions of the mixture. Some have found that 
brickbats ground fine, when mixed with water and 
sodium silicate, make a satisfactory material. But it 
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may be stated with some assurance that there must be 
either some fireclay or water glass if the bond is to be 
satisfactory. Ground firebrick is in itself non-bonding, 
in that, in the kiln burning, all the water of crystalliza- 
tion and that resting between each minute particle of 
clay has been evaporated and cannot be introduced a 
second time. Grinding the burnt brickbat does not in 
any way decrease the inability of the burnt particles 
to form a bond regardless of the amount of water used. 
In instances where engineers have used the ground 
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ing water. Naturally, the fineness of the ground brick 
alters the percentage of clay needed, the amount in- 
creasing with the fineness. In all events the brick 
should be fine enough to pass a ys-in. mesh screen and 
at least 25 per cent should pass through a 100-mesh. 
The disadvantage of the coarser particles is that they 
have considerable mass and, when striking the wall at 
high velocity, may rebound. This is especially true if 
the percentage of bonding material is not high. 
Frequently it has been found that, by reason of the 





Part fireclay”: 
Mix used- 3." Gr. Brickbats 
Water included water gla 
e Thickness* 242. 








After regular run 








Figs. 2 


brick without the addition of fireclay, the favorable 
results are to be attributed, not to the bonding qualities 
of the brick dust, but to the water glass added, which, 
by coating each particle of brick dust, acts as the bond. 
This is its sole mission, notwithstanding the prevalent 
belief that the water glass serves to prevent cracks by 
its ability to expand. 

Fireclay which contains a large percentage of silica 
is by far the best bonding medium and, if used in 
proper proportions, eliminates the necessity of the water 
glass. Results in the field indicate that 20 per cent 
fireclay added to 80 per cent by weight of crushed brick 
makes a satisfactory bond; as a precaution one pound 
of water glass may be added to each gallon of hydrat- 


to 5—Furnace walls before and after lining operation 


condition of the old walls, if enough water be added 
at the nozzle to make the new mixture stick to the walls, 
the entire mass falls off. In such cases, if the workman 
will go over a section, say, four to six feet square, 
rapidly with a very light wet coating and then follow it 
up with a dryer coating, the lining will stick. 

The same mixture may be successfully employed to 
rebuild water-tube boiler baffles. In several instances 
asbestos fiber has been added to increase the bonding. 
A special nozzle is required of sufficient length to be 
passed up between the tubes. 

Since there must be a surface against which the 
mixture may be applied, either the old baffles must be 
left in place to act as the background or a backing of 
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some kind provided. In one plant the backing was 
obtained by cutting squares of heavy tar paper with 
holes in their centers to accommodate the tube. The 
squares were then cut, and being slipped up between the 
tubes, were passed over the proper tube. To hold these 
squares in place wires were passed between the rows 
of tubes both in front of and behind the paper. 

In a second plant long wooden slats were interlaced 
between the tubes to act as the backing until the mix- 
ture had dried. The slats were not removed before the 
boiler was put into service, but were gradually burnt 
away. Such baffling, when applied properly, has been 
decidedly successful. 

Special emphasis should be placed on the character 
of the fireclay used in the mixture. While it seems 
highly probable that any fireclay will do provided any 
deficiency in bonding power it may possess be com- 
pensated for by the addition of the necessary amount 
of water glass, reports from several plants indicate 
that Bours Cement, No. 1 Firefrax, Thermolith, Carbo- 
rundum, Hytempite, LaClede Christy, Red Flame and 
Hall High Temperature Cement have given good results. 
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The success of the process of furnace relining is de- 
pendent not only upon the character of the mixture, 
but upon the amount of water added. If there be an 
excess, the mass, upon striking the wall, will not stick 
in position but will gradually slip. It is for this reason 
that the old method of blowing a grouting having an 
excess of water was a failure. The “Cement Gun,” 
which combines a receptacle out of which the dry mix- 
ture is forced by air pressure and a nozzle on which 
the water is added, has been decidedly successful. 

While the relining is a fairly simple process, it re- 
quires careful manipulation. Unless the operator has 
some experience, he will have trouble with plugging of 
the air hose with air, etc. Since the mixture must 
reach the nozzle in a dry state, moisture in the air 
used to force the dry materials out of the tank to the 
nozzle, will cause clogging of the discharge line. 

Reports from plants making use of this relining 
process indicate that it is not only economical in cost 
of application, but has the added advantage of keeping 
the boiler off the line but a few hours and permits con- 
tinued use of the old furnace. 


How to Caleulate Three-Phase 
Power Distributing Circuits 


By J. G. BERGER 


Consulting Engineer, Newark, New Jersey 


methods of determining the size of feeder cir- 

cuits for motors and lights, but the safest way, 
and one that generally gives some capacity to spare, 
is to adhere to the National Electrical Code and use 
good judgment. As a typical problem take the case 
shown in the figure. A 220-volt three-phase service is 
brought into a factory for power, to a main panel A. 
From there three feeders are run to separate power- 
distribution panels, B, C and D. Panel B provides for 
ten circuits with eight of them active and two extras. 
The active circuits are one 100-ampere for a 15-hp. 
motor, two 60-ampere for 10-hp. motors and five 
30-ampere for 5-hp. motors. For the extra circuits 
one is 100- and the other 60-ampere capacity. What 
size of feeder is necessary to feed this panel, and what 
size of main fuse should be placed in panel A? Panel 
C and D are of the same total capacity of circuits. 

The distance between main panels A and B, C and D 
will have no effect on the size calculated unless the 
distance becomes so great that the drop in voltage 
due to the wire’s resistance is excessive. It is often 
customary to specify that the volts drop in any circuit 
shall not be more than 5 or some other value, depending 
upon the circumstances. In such cases the volts drop 
can be checked on a three-phase circuit by the formula 
Ra — = ne 

circ-mils 
line, D the length of the circuit one way and 7 the 
full-load current. This drop does not usually concern 
the problem unless the feeders are long and the motors 
scattered, which is not generally the case. If the re- 
sults obtained by the formula show too great a drop, 
usually the next larger commercial size wire will correct 
for the condition. 


“Tet are various rule-of-thumb and complicated 


, where Ey is the volts drop in the 


To work out the problem start at the remotest point 
and work back. Take panel D, which is intended to 
feed eight motors, one 15-hp., two 10-hp. and five of 
5-hp. capacity at present, with two spare circuits, one 
for 15 and one 10 hp. To calculate the feeder for this 
panel, take the full-load current of each motor plus 
the additional starting current of the largest motor. 
It is not advisable to make an allowance for load factor, 
and the full-load current allows for the power factor 
of the motors. If the full-load current is not available 
as obtained from the name-plate, it may be calculated 
for a three-phase motor by the formula given in Table I. 
The full-load currents as calculated from this formula 
are given in the third column from the left in the table. 
The total current to be allowed for on each feeder may 
be summed up as follows: 


Two 100-ampere cutouts, 15 hp. each; full-load current 40 amperes X 2 = 80.0 
Three 60-ampere cutouts, 10 hp. each; full-load current 27 amperes X 3 = 81.0 
Five 30-ampere cutouts, 5 hp. each: full-load current 13.9 amperes X 5J= 69.5 
Add extra for 15-hp. starting current. ........ ivan ear aacn ies 40.0 

Totalamperes...... 270.5 


Referring to the National Electrical Code wire table, 
it will be found that a 300,000-cire.mil rubber-covered 
wire is required, which in accordance with the Code 
will carry 275 amperes.* It will take a 3-in. conduit to 
carry three of these wires. The main fuses for this 
circuit will be 275-ampere, using a standard 400- 
ampere cutout in panel A, and each motor circuit will 
be protected by proper fuses, 25 per cent in excess of 
its full-load current. The size of wires and correspond- 
ing conduit that are good practice for various motor 
sizes as well as other data, are given in Table I. Where 


a motor is started with a double-throw switch instead 
of a compensator and the running side is fused, these 
fuses should have a capacity double the full-load cur- 
rent of the motor. 


Im any event the starting current 
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of a motor taken at double the running current deter- 
mines the size of the motor switch or cutout needed 
for that circuit. Take a 10-hp. motor for which the 
full-load current is 27 amperes and the starting cur- 
rent is assumed at double this amount, or 54 amperes. 


A 60-ampere switch or cutout is the nearest size and 
should be used for this size of motor. However, where 
more than one motor is served off a feeder, only the 
starting current of the largest motor need be taken 
into consideration in the calculation as was used in de- 
termining the main fuses and cutout. The wire, con- 
duit and cutout sizes are the same in panels B and C 


TABLE I—DATA ON THREE-PHASE 220-VOLT MOTOR CIRCUITS 


*Amperes Amperes Conduit Motor- 
Horse- Efficiency, Full To Fuse Wire Size, Switch, 
power % Load for Size Inches Amperes 
1 80 2.9 3.6 14 } 30 
2 80 5.8 £2 14 30 
3 81 8.5 10.7 14 4 30 
5 82.5 13.9 17.4 12 2 30 
74 84 20.6 roe 8 1 60 
10 85 27.0 34.0 6 ik 60 
15 86 40.0 50.0 4 13 100 
20 88 52.0 65.0 4 1} 100 
25 90 64.0 80.0 2 1} 200 
30 90 77.0 96.0 1 13 200 
40 91 101.0 126.0 1/0 2 200 
50 92 125.0 156.0 3/0 400 
60 93 148.0 185.0 4/0 2 400 
75 93.5 185.0 | 231.0 250,000 2} 400 
100 94 244.0 306.0 400,000 3 600 
* These values are calculated as follows and based on 0.85 per cent power factor 
at full load: 
746 X hp. 
Amperes = 





Volts X Eff. X P.F. X 1.732 


TABLE II— USUAL COMMERCIAL SIZES CUTOUTS FUSED AND 
UNFUSED KNIFE SWITCHES 


Cote, Bogen Fused — Amperes Unfused eines, Amperes 
60 60 60 
100 100 100 
200 200 200 
400 400 400 
600 600 600 
800 800 800 
1,000 1,000 
1,200 1,200 1,200 
1,500 
2,000 


as for panel D, therefore pane) A will have three 400- 
ampere cutout fuses for 275 amperes. 

There may be some doubt why 400-ampere capacity 
was used for the main cutout serving panel A, when 
275 amperes is the size required. This is easily ac- 
counted for by the fact that the next larger commercial 
size above 275 amperes is the 400-ampere rating as 
given in Table II. 

To determine the main fuses and switch sizes in 
panel A, the following method will bring about a cor- 
rect result: The starting current of the largest motor 
need be taken into account only once, instead of allow- 
ing it for each panel. 


Wall-leae eusrent mer mame, 290.5 MF ee oan oikincs civiceccscsccsivesecess 691.5 
15-hp. motor starting current, addition = .........ccccccccccccccccece 40.0 
IIS gsr. 55-15 eae SiarecS hn saZrks nada avec racarncaveececaaiare aovwiee aetaton-ece a31..5 


To handle this current the main switch will be an 
800-ampere size, fused for 730 amperes, and the bus- 
bars between the main switch and the three 400-ampere 
3-pole cutouts, will have a copper area in section of 
about 1,168,000 circ.-mils per leg, allowing 1,600 cire.- 
mils per ampere. From the foregoing data it is easy to 
determine box sizes, allowing for proper gutters, etc., 
to accommodate the standard equipment needed. 

The conditions assumed have been taken care of and 
provisions made for two more motors from each panel. 
However, at a very small additional expenditure pro- 
vision for considerable more capacity in the future can 
be made at the time the work is being installed, and 
should the factory growth exceed anticipations, the in- 
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crease can be taken care of without any great expense. 


As 3-in. conduit will carry three 500,000 cire.mil cables, 
it is suggested to use this size instead of 300,000 be- 
tween panel A and the three panels B, C and D. This 
size is good for 400 amperes, the total capacity of the 
cutouts in the main panel A. The main switch can 
be chosen 1,200 amperes and the busbars between the 
main switch and the three 400-ampere cutouts made of 
a capacity to take care of the full 1,200 amperes, or 
about 1,920,000 cire.mils. At some convenient location 
between panel A and each of the three panels B, C and 
D install a junction box with screw cover, loop the 
500,000-cire.mil cable through it. At any time a load 
of 400 less 270, or 130 amperes, can be taken off at 
each of the three junction boxes. By using the same 
size wire in running from the junction box to a panel 
or motor cutout, no fuses need be installed at the 
junction box. The foregoing shows one of the ways 
that competent engineering advisers can make the 
money spent on wiring, whether for power or light, 
bring maximum result. 

In conclusion take a simple lighting problem; namely, 
the calculation of a feeder for a sixteen-circuit panel 
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Diagram of feeder circuits 


having some active and some spare circuits. Provision 
must be made for all circuits and it will be assumed 
that each circuit, when fully loaded, takes 660 watts at 
110 volts or 6 amperes. Each circuit for lights would 
be two-wire, and two No. 14 wires in }-in. conduit are 
recommended, but where more than fifty lights are fed 
off one panel, as in this case, three-wire supply is recom- 
mended. Therefore, in one of the phases of the 220- 
volt three-phase service introduce a balancing coil, ob- 
taining a 3-wire 110- to 220-volt single-phase line. - 
The middle wire of this circuit will carry the unbalance 
current only. Divide the panel 8 circuits between the 
middle and one outside wire and 8 circuits between the 
middle and the other outside wire. The total amperes 
for 16 circuits at 6 amperes per circuit is 96 for two- 
wire or 48 amperes for three-wire. This means that 
the feeder to this panel will consist of three rubber- 
covered wires having a rating of at least 48 amperes, 
or No. 6, which can be pulled into a 1}-in. conduit and 
be fused for 50 amperes. 

To go a step beyond this calculation, it is always 
advisable to divide the entire lighting load between the 
three phases as nearly equal as possible by using three 
balancing coils, unless a 220- to 110-volt step-down is 
made through a three-phase transformer or through 
three single-phase transformers and the lighting cir- 
cuits then are 110-volt three phase to each of the dis- 
tributing panels. 
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Fig. 1—Condenrser tubes pulled by movable air pistons 


Condenser Tubes Pulled in Record Time 
Special Devices Facilitate the Removal of 6,000 Plugs and 9.000 Tubes 


from a Large Surface Condenser 


HAT constitutes a record in taking out con- 
W denser tubes has probably never been officially 

determined. From a week to ten days would 
represent the time in many actual jobs of removing 
tubes from surface condensers for 20,000-kw. units. It 
is believed that 53 days of 24 hours each, required to 
dismantle, rig up, extract 6,000 plugs and pull 9,000 
tubes deserves a place near the top of the list. As is 
to be expected, headwork rather than main strength is 
mainly responsible for such results, and the fact that 
tools made for the occasion functioned up to expecta- 
tions indicates that practical experience and judgment, 
skillfully applied, form the basis, as often happens, of 
obtaining immediate success. 





’ " 














Fig. 2—Plug extractor operated by compressed air 








A surface condenser serving a 22,000-kw. unit had 
been retubed about four years ago when, on account of 
the War, it was impossible to obtain material of the 
most desirable kind. Deterioration had been very rapid 
as a result of pin-holes being formed near the ends of 
the tubes. It had been necessary to plug up 3,000 tubes 
on this account. A similar condenser standing next to 
this had not been retubed for 11 years, at the Sherman 
Creek station, United Electric Light & Power Co. 

The plug extractor utilizes compressed air, at about 
100-lb. pressure, being operated by means of a trigger 
with a snappy action somewhat like that of a double- 
action revolver. This device is convenient to handle, as 
shown in Fig. 2. 

Compressed air furnishes the pulling power, as indi- 
cated in Fig. 4, and a spring returns the extracted de- 
vice to its original position when releasing the trigger. 
In order to take the thrust required by the pulling 
operation, rods are supplied which also serve as guides 


‘for the two yokes operating the clutch fingers. 


The mechanism at A, Fig. 4, is shown in the released 
position. The spring has pushed the piston to the right, 
and the fingers surround the plug. It will be seen from 
the cross-section of the valve arrangement, that the 
spring under the trigger has acted to press the exhaust 
valve downward, so that it is in the open position. In 
the same way the supply valve at the left is in a closed 
position. The clutch fingers at A are open so as to 
clear the plug, being held in position by flat springs. 

Pressing the trigger allows the exhaust valve to close 
by means of spring pressure, and opens the supply valve. 
Air therefore enters through the pipe, being admitted 
at the right of the piston, and pulling the inner yoke 
toward the left as shown at B, Fig. 4. The inner 
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yoke is in itself a cam element which closes the 
clutch finger onto the plug as indicated. The piston 
rod screws into the inner yoke, but not into the 
outer yoke. Further movement of the piston removes 
the plug and brings it to the position indicated in Fig. 2. 
On releasing the finger, the piston is returned by the 
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Fig. 3—Condenser tubes are gripped by unscrewing 
the eyebolt 





spring to the position shown at A, Fig. 4, while the 
instrument is held in the hand. The plug is auto- 
matically released when the inner yoke strikes the outer 
yoke. The fact that an average of about seven plugs 
per minute was maintained during the work, indicates 
the snappy action of this tool. 

The difficult part of pulling a condenser tube is 
providing a means of clutching it. The tube puller in 
Fig. 3 is of extremely simple construction, yet effective. 
When this is inserted in a tube as indicated, the eyebolt 
is given a turn to the left. The shoulders then contact 
with pivoted grippers so as to force them into the tube 
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Fig. 4—Trigger produces quick extracting action 


as indicated. These are hard steel pieces of which 
there are, in this case, four around the circumference 
of the device. After pulling the tube the device is 
released, by turning the eyebolt in the other direction, 
so that the shoulders then force the steel pieces out of 
the tube. The condenser tubes in this case were not 
to be used again, and there was no objection to scoring 
the inside in this manner. 

Two movable air cylinders were provided for pulling 
tubes at one end of the condenser, as shown in Fig. 1. 
These could be moved vertically or horizontally to suit 
the position of the tube. A four-way cock is provided 
for controlling the movements of the piston. 

It will be seen in Fig. 5 that two hooks at different 
lengths are rigged up for the pulling device. The 
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longest line is used to start the tube and the shorter 
hook is used for the final pull in case the tube sticks. 
With a particularly tight tube an air cylinder can be 
utilized as a hammer, by shooting the piston first in one 
direction and then in the other. A series of blows will 
thus tend to loosen the most refractory tube, and the 
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Fig. 5—Four-way cock controls air cylinder with 
cushion air constantly provided 


tub-gripping device proved equal to the requirements 
of the occasion. 

It will be noted that a small air line controlled by 
a cock connects to each end of the air cylinder. This 
supplies a constant amount of air which acts as a 
cushion and not only prevents knocking when the piston 
reaches the end of the stroke, but also tends to move it 
in better position for the operating air port when it 
is to be moved in the opposite direction. The station 
supply of compressed air of about 100-lb. pressure was 
utilized. 

Work was begun at 8 a.m. on April 27, using eight- 
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hour shifts continuously. The condenser doors and sur- 
rounding material were removed, and two movable air 
cylinders mounted at one end of the condenser, for pull- 
ing the tubes, as in Fig. 1. A large number of ferrules 
were removed from the ends of the tubes. The next 
operation was to extract the 6,000 plugs. Actual time 
indicated that with one machine 3,000 plugs required 
63 hours; two machines were used in this operation. 

The tube removal was begun at 2 p.m. on April 29 
and was completed at 8 p.m. on May 2 and therefore 
required 3{ days, probably never having been equaled 
for the same number of tubes. These appliances have 


been covered by patent applications of the inventor, 
James McPherson." 


1Office 388 East 144th Street, New York City. 


Getting the Most Out of 
Soot Blowers 


By K. RANKIN 


Most of the information about mechanical soot blow- 
ers deals with the manufacturers’ viewpoint, improve- 
ments and what they save. What engineers need more, 
because it is a matter over which they have control, 
is how to get the most out of their soot blowers by more 
careful operation. When mechanical soot blowers are 
used more intelligently, they will last longer, consume 
less steam, require fewer repairs and prove an even 
better investment than they are now. 

The steam consumed by the blowers usually can be 
reduced at least 25 per cent by more careful blowing. 
The steam consumption per blower element at a given 
steam pressure should be known, as well as how long 
each element should be open, so that the total steam 
consumption for the entire operation of soot removal 
may be determined either by actual measurement with 
a steam-flow meter (difficult to obtain accurately be- 
cause of the low-scale deflection) or by calculation from 
Napier’s formula: 


W = (P X A) + 70 


where 
W = pounds of steam flowing per second, 
P = pounds absolute pressure per square inch, and 
A = 


area of the orifice in square inches. 


Not all nozzles require the same time to do their 
work, as some have less work to do than others. This 
should be self-evident, yet it is a fact often overlooked. 
The nozzles nearest the fire—that is, those nearest the 
front row of tubes—have the hardest work to do, be- 
cause ash, carbon and flue-gas dust impinge directly 
upon them. The nozzles, therefore, need to be oper- 
ated more often and kept open longer. 

The engineer who watches his equipment and uses 
his instruments will often find that the first two ele- 
ments require only 30 seconds once a day. Of late 
boilers are being set to absorb an increasing amount of 
heat from the furnace as radiant energy. This means 
that the first few rows of tubes do a greater amount 
of work than before, so that the front element should 
be used oftener, in an endeavor to utilize fully the 
radiant heat available. 

If there are 16 elements and each consumes 450 Ib. 
of steam per minute at 250 lb. gage pressure, with 
steam costing 45c. per 1,000 lb., it will be seen that to 
operate these elements 60 seconds instead of the 30 
seconds that may suffice, causes a needless loss of $1.62 
per day. Based on six days a week every week in the 
year, this one item of $505.44 alone would go a long 
way toward paying for renewals. 

It is well to differentiate between the boiler and the 
superheater elements, because to blow both when only 
the one set needs blowing, is to waste steam. The 
thermometer in the steam line to give the degree of 
superheat, will show when the superheater element 
needs to be operated. The degree of superheat as well 
as the steam temperature gradually fall as the stack 
temperature rises with an accumulation of soot. A 
thermometer in the steam line often indicates that the 
superheater element can be used to advantage where 
the boiler elements do not need to be used. As it is not 
uncommon to find a decrease of 25 deg. in superheat 
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within 48 hours of continuous operation, where the soot 
blowers are not used, it can be seen that closer attention 
to the superheater element is worth while. 

Some boilers require soot blowing twice a day, for 
others every other day suffices, while for others once 
a week is adequate. 

Maintenance costs can be reduced by more careful 
operation on the part of the boiler-room force. Heating 
of the elements owing to their location cannot be pre- 
vented, but the avoidance of water and moisture in 
the steam should be undertaken religiously under all 
circumstances. Wet steam and slugs of water result- 
ing from inadequate design, improper installation or 
defective drainage, are often the major causes of 
depreciation. This explains why one station will have 
a maintenance cost so much higher than another with 
apparently identical conditions. In many instances the 
maintenance and replacement costs directly chargeable 
to wet steam exceed the cost of all other items of 
expense combined. This fact cannot be stressed too 
strongly or too frequently, particularly to new men and 


men who never before have operated mechanical soot 
blowers. 


TABULATE THE ITEMS OF COST 


It will pay to tabulate the various items involved 
in the cost of maintaining and operating mechanical 
soot blowers. These data should record the dates re- 
pairs were started and completed, what work was done 
and to which elements, why the repairs or replacements 
were necessary, what caused the failure and anything 
of special significance. This information not only gives 
a good indication as to where the trouble lies, in manu- 
facture, installation or operation, but it is the first real 
step toward eliminating the underlying cause. 

The disturbance of soot and ash that often accom- 
panies soot blowing, can be lessened by always opening 
wide the uptake and ashpit dampers before blowing, 
regardless of the rate of combustion. The soot and 
flue-gas dust liberated by the steam then will be carried 
up the stack, the high velocity of the outgoing gases 
minimizing the amount of flue-gas dust and soot that 
will redeposit on the boiler surfaces. Where soot- 
blower elements blow in a direction opposite to the 
flow of the gases, puffing and smoking of fires may 
persist, but keeping stack and ashpit dampers wide open 
minimizes this trouble. It should not be necessary to 
point out that the lowest element, which is that nearest 
the fire, should be operated first and then each element 
in the direction of gas flow in consecutive order. 

The improvements and refinements in mechanical 
soot blowers should not be allowed to bring about less 
care in using them. Instead, the operator should use 
greater care in an effort to bring about longer life, 
lower maintenance costs and higher over-all economy. 





The Portland Cement Association has made a study 
of accidents in the plants of its members for the years 
1919 to 1923, which shows that slowly but steadily 
accidents are decreasing in that industry. The 
“severity rating,” which sums up the experience from 
year to year, as all the actual losses are contained in 
the figures, actual days lost plus charges for permanent 
disability and fatalities was: 669.6 for 1919, 727.7 for 
1920, 617.6 for 1921, 650.4 for 1922 and 541.1 for 1923 
which was lowest of all. The reduction in the 1923 
figures would have been greater if it had not been for 
the poor showing of a few plants. 
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Capitalizing Criticism 

T IS often a peculiar temptation to the operating 

engineer to “bristle up” inwardly, at least, when 
criticisms of his installation or its methods of opera- 
tion are directed to his attention., Young and inexperi- 
enced. men and their colleagues at the other end of 
the service record sometimes resent comments on their 
work by visitors or by their superiors when in reality 
they should ‘be thankful for .the opportunities such 
comments afford them to check up their methods. A 
little consideration will soon convince a thoughtful engi- 
neer that if he resolves to profit to the utmost by 
criticisms, he has nothing to fear from them. 

To the engineer who understands his profession, 
hostility to criticism is a mark of the closed mind, and 
to one who is in the lower ranks of this calling such 
an attitude threatens a sort of intellectual suicide. If 
the criticism is justified, the remedy should be sought 
with appreciation; if it is unwarranted, the engineer 
merely strengthens his position by meeting it honestly. 
Consequently, the engineers with the most wide-open 
minds and the most ardent interest in their work are 
always glad to obtain the benefits of critics going 
through their stations or the keen-minded suggestions 
of their associates and superiors looking toward im- 
proved operation. 

The wise chief will invite the utmost freedom of 
criticism even on the part of subordinates; but in re- 
ceiving these suggestions he will, of course, make it 
clear that the responsibility for accepting or rejecting 
them is his and his alone. It takes an engineer of tact 
to accept criticism or to reject it and still maintain the 
best of relations with his staff; but he who can do this 
gets the benefit of fresh ideas and bids fair to gain 
understanding and a grasp of operating situations. 


“Heat Value” of Air 


HE article on page 1044 discusses in simple fashion 

a matter of practical importance to any engineer 
who is called upon to make combustion computations. 
The method shown is not absolutely new; it has been 
put forward in various forms by a number of writers 
during the last few years. At the same time it is safe 
to say that the average intelligent engineer remains 
unfamiliar with this remarkably simple and reliable 
method of figuring the air requirements of fuels. 

At first sight it may seem like a bit of hocus pocus 
to divide the heat value of any fuel by the “heat value” 
of air to get the theoretical air requirement. It looks 
too easy, particularly to-one who. has ‘labored: through 
the ultimate analysis of the coal, figuring so much 
oxygen for the carbon, so much for the unbound hy- 
drogen and still another amount for the sulphur, then 
allowing for the oxygen in the coal and reducing the 
net oxygen to the equivalent air. But this stunt of 
dividing the heat value by a constant is more than a 
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mere rule of thumb or empirical method found by trial 
to work for certain fuels. It is founded in the theory 
of combustion. The errors possible in its use can be 
shown to be practically negligible. Any engineer who 
is not trying to bluff himself must admit that a maxi- 
mum error of three per cent in figuring the theoretical 
air requirements of a fuel is quite close enough for all 
ordinary power-plant uses. With correct heat values 
the single constant 1,300 will keep the error under 
one per cent for coal products ranging all the way 
from coke to high-volatile bituminous. The amount of 
hydrogen in the fuel changes the exact value of this 
constant, but not enough to produce an error of more 
than one or two per cent for most varieties of coal. 

Fuel oil, with its much higher percentage of hy- 
drogen, can be closely handled by the constant 1,400. 
These constants are for refined work. There is no 
good reason why, for the great mass of practical work, 
the heat value of the fuel (whether it be coke, anthra- 
cite, bituminous coal, light oil or heavy oil) should not 
simply be divided by the round number 1,300 to get 
the air requirements. 


Redeveloping Water Powers 


URING the last twenty-five years tremendous 

advances have been made in the efficiency of steam 
plants, and few important plants are in operation today 
that were in service at the beginning of 1900, at least 
with the original equipment. Most of them have either 
been rebuilt with modern and more efficient machinery, 
have become stand-by stations, have been dismantled, 
or simply remain as a relic of the days when they rep- 
resented up-to-date practice. The improvements in 
steam-plant efficiency and reduction in labor costs, as 
well as improvements in other operating features, have 
made it possible to scrap the old machinery and install 
new economically. Not infrequently, the savings have 
paid for the change in a few years, without consider- 
ing the other advantages gained. 

With developed water powers, redeveloping has not 
met with such general application as in steam plants, 
although material improvements have been made in 
waterwheel efficiencies and in the wheel settings. In 
1900 the best waterwheels had an efficiency of about 
sixty per cent at fifty per cent load and eighty per cent 
at full rated load. With the large modern wheels a 
maximum efficiency of approximately ninety-four per 
cent may be obtained, with an efficiency of about ninety 
per cent or greater between fifty per cent and over one 
hundred per cent load. . This has made it possible to 
rebuild water-power developments that represented the 
best practice twenty to twenty-five years ago and by 
so doing double the output for a particular site. A 
plant built in the southeastern part of this country 
in 1902 and 1903, which at that time attracted the 
attention of many hydraulic engineers, has recently 
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been rebuilt, with the result that the output has been 
increased from thirty million to sixty million kilowatt- 
hours per year. In this development the generator 
capacity was increased about forty per cent over that 
in the old installation, but owing to improved efficiency 
and better operating conditions it was possible to 
double the output. In addition to the improved effi- 
ciency and increased output there is a reduction in 
maintenance charges and in labor costs as well as 
improved operating conditions. 

In the recent report made to the Associated Indus- 
tries of Massachusetts, on the power situation in 
New England, the statement was made that in New 
Hampshire, Massachusetts and Rhode Island, some 
additional power can be obtained from the small un- 
developed water powers, but a great amount can be 
obtained from some existing properties by redeveloping 
and getting greater efficiency and capacity. This 
statement is substantiated by a recent redevelopment 
made in New Hampshire, which, when completed, will 
increase the output from about twenty-five million to 
fifty million kilowatt-hours per year. In this case the 
old wheels are being retained to operate at those 
periods of the year when there is an excess of water. 

There are numerous examples over the country to 
show the possibilities of redeveloping inefficiently 
developed water powers. Not only is it possible to 
obtain double the output, but in some cases the original 
output may be increased three to four times. Further- 
more, the efficiency of the modern waterwheel has been 
made so high and its reliability is of such an order that 
little improvement may be looked for in the future. 


The Shipping Board Starts 
Motorship Construction 


HEN this country embarked upon its shipbuild- 

ing campaign during the war, many engineers 
urged the Emergency Fleet Corporation to place Diesel 
engines in at least a few of the fifteen hundred vessels 
built for the government. Since it was assumed that 
reciprocating steam engines and geared turbines could 
be built in less time than could Diesels, the authorities 
turned their backs upon all arguments in favor of the 
oil engine. Even after the war’s demands for ships 
ended, there were hundreds of boats turned out fitted 
with steam propulsion. In only one instance, the 
“William Penn,” was a Diesel installed, and those 
Diesels that had been contracted for, were left high 
and dry until private concerns took them off the 
Shipping Board’s hands at bargain prices; some of 
these units, although eminently suited for marine 
service, were installed in stationary plants. In the 
meantime scores of the hastily constructed vessels 
were laid up by reason of trouble with the geared 
turbines. 

The Shipping Board now turns to the Diesel and has 
persuaded Congress to permit it to spend twenty-five 
million dollars on the conversion of these steam vessels 
to Diesel drive. In fact, although the country has 
expressed strong disapproval of a subsidy, the bill as 
passed is the best kind of subsidy the shipping interests 
could draw. The vessels may be purchased at a few 
dollars per ton and Diesels installed by the buyer, or 
the Board will install the new engine and then turn 
over the ship to the buyer on an installment-pay- 
ment plan. 

The questionable part of the plan is suitability of 
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these vessels to accommodate oil engines. Many proved 
to be veritable sieves, being unable to stand the vibra- 
tions set up by the turbines or engines. How they 
will endure the more severe vibration of the oil engine 
is open to question. To the layman the entire plan 
has the appearance of placing a good engine in a faulty 
container. In addition, not being designed for the oil 
engine, the space available for the engine will be 
exceedingly congested. The future,.in all likelihood, 
may reveal that the wise course might have been to 
discard existing vessels and openly subsidize private 
owners who desired to build motorships. 


The World Power Conference 


JHE steamship “Scythia,” bearing the American 
delegates to the World Power Conference, is now 
on its way across the Atlantic. It is significant that 
although many previous expositions have provided the 
occasions for engineering congresses, the British Em- 
pire Exposition now in progress at Wembley is the first 
to accord full recognition to the influence of power as a 
factor in world progress by providing a conference 
devoted exclusively to this phase of engineering. 
Broadly speaking, the Conference will consider how 
power resources can best be developed and _ utilized, 
views will be exchanged on technical questions of design 
and operation and the economic, legal and social ques- 
tions of power development will be discussed. 

Over thirty countries are participating and between 
three and four hundred papers are scheduled for presen- 
tation. Obviously, with only two weeks available and 
such a formidable program, little more than the high 
spots can be touched upon and discussion will necessa- 
rily be somewhat limited. However, the papers will 
form an important record of the world’s power prob- 
lems and progress, and it is believed that the main 
objects of the Conference will have been accomplished. 
Aside from this it will afford an opportunity for the 
engineers of the various countries to become acquainted 
and, outside the meetings, to discuss more intimately 
their problems of mutual interest. 

Power will have two representatives cover the Con- 
ference and will present a full report to its readers in 
the first available issue. In addition to this the more 
important papers of the Conference bearing upon prob- 
lems of interest to American engineers will be ab- 
stracted from time to time. 





In some foreign countries the burden of responsibility 
rests with the chief engineer if one of his men is 
injured. After all, such a law has its advantages in that 
it compels the engineer not only to become posted on the 
legal questions but personally to see that all safeguards 
are observed. 





A few years ago it was the turbine that caused many 
interruptions in large stations. With that source of 
trouble practically eliminated, there seems to be more 
recently an epidemic of electrical troubles to the extent 
that many designing engineers are ready to revise their 
views regarding auxiliary drive. 





Recent experiments seem to indicate that in commer- 
cial installations we have only scratched the surface as 
to the heat that can be liberated per cubic foot of 
furnace volume with powdered coal. 
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How Should the Piston Packing Joints 
Be Made for High Pressure? 


The illustration shows the method we use of lapping 
the joints of the Tuck packing on the water plunger of 
a 14x8x12-in. high-pressure pump. The pump handles 
sea water and is required to maintain a discharge pres- 
sure of 500 lb. for operating an ash ejector. 

I should like to know if this is a good method of 
































How the joints are made on the water-plunger packing 


making the joints where pumps operate against high 

pressures. Probably some readers of Power have a 

more practical way of doing this. G. KOONTZ. 
U. 8. S. Wyoming. 


*‘Reburning” Flue Gases 


Perhaps the following data relating to an arrange- 
ment (patent pending) whereby part of the heat and 
the oxygen contents ordinarily lost in the flue gas from 
steam-boiler furnaces can be regained, may be of in- 
terest to your readers. 

The arrangement is applicable to all types of steam 
generators, but perhaps more adaptable to the water- 
tube type. There are three methods of applying the 
device: (1) By leading the flue gases from two (or 
more) boilers into the combustion chamber of a third 
or fourth boiler; (2) by leading the flue gases from 
a boiler back into a secondary combustion chamber of 
the same boiler (this arrangement necessitates two 
combustion chambers and two separate flues through 
the passes of the boiler); (3, variation of the second) 
the furnace gases give up a portion of their heat by 
radiation and then enter a second combustion chamber 
at a temperature of 2,000 deg. F. The temperature in 
the secondary combustion chamber is increased to more 
than 3,000 deg. F. and use is made of the increased 
amount of radiant energy. 

Arrangement No. 1 is applicable to a series of boilers, 
No. 2 is applicable to one boiler and No. 3, which is the 
most efficient arrangement, is also applicable to one 
boiler, but makes use of the increased furnace tem- 
perature in addition to the saving due to a reduction 
of excess air and chimney loss. 

An explanation may now be of interest. Flue gases 
from boilers usually contain from 6 to 10 per cent of 
oxygen. In this invention the general idea is to make 





























use of this oxygen and thereby obtain a reduction of 


the loss due to excess air and hot chimney gases. The 
accompanying tables represent a summary of tests car- 
ried out by the writer. The figures shown in Table I 
represent the “every day” operating figures for three 
Babcock & Wilcox C.W.I.F. type boilers with super- 
heaters, chain-grate stokers and an economizer. 


TABLE I—FIRST TEST 
(Without the flue-gas feed arrangement) 


Heating surface GE GACH DOM SGLE. ..6.o.6.:6.0cc sc ccce sec ces ae 3,580 
Heating surface of each superheater, sq.ft............... 1,200 
Heating surface of coonomizer, 80.ft......ccccccscccesves 4,000 
Normal actual evaporation per boiler, lb. per hour........ 11,000 
I GRE I II oes ie asain 0665 no A Rio IAS a obi a ach Winkel 68 
Calorific value of fuel (lower) per lb. B.t.u.............. 11,788 
Feed temperature to economizer, deg. F................ 2 
Gas temperature boiler exit, deg. FP... ccccvcccsvcvvcs 660 
Gas temperature economizer exit, deg. F................ 450 
ey mR ES ET, PTT OCI G 5.501 0.5. 6::0: 6:0 ers6 si 6! 46 sier wis bilgharaiaecece 10 
TRCOns RIF Chy WIRED, DOT CONE. oc occck icici swe esion 81.5 
WUPHACE CHMIMIOEREEIS, GER Boonie 5k one bike S20 Sc dee eomeie 2,560 
Thermal efficiency of system, per Cent..........ssceeees 80.1 
Losses due to excess air and dry flue gases, per cent..... 12.6 


The flue gases were next bypassed from two boilers 
into the combustion chamber of the third, 80 per cent 
of the gases being passed under the fire bed and the 
remaining 20 per cent above the bed. This 20 per cent 
was injected with a “whirling” motion, balanced draft 
being used with a very low gas speed out of the com- 
bustion chamber. The boilers worked under the same 
conditions of excess air, evaporation, etc., with the 
results shown in Table II. 


TABLE II—SECOND TEST 
(With flue-gas arrangement) 
Amount of flue gas fed to third furnace per pound of fuel 





SE. 2 TORE FU, Bho io oii eckin Stew ia eine sareeceus 34 
Amount of oxygen from ee |: a ee 3.34 
Amount of fresh air used per lb. of fuel in the third boiler, 

Mes < cassst nats sas glia vee ects Selba sa aria aig cass ta w vatican gna a ro 1.21 
Amount of ORwer ii Cie BIT, Bi ok 0.6 i6:6.000:6:0.0:0.00 0 009 000 -38 
Amount of oxygen required for combustion of one pound 

WE TOE CERGOP SCION Te oii kk. 6.505550 edweie ws cewees 2.05 
Amount of oxygen actually supplied, Ib............ccccee 3.62 
Amount excess (by weight), per cent... cccccccscccccce 81.5 
WUPREOS CERIPGPRONTC, GOR: Bio. o.6iisc 605000090 0 es 060 00we 1,900 
Gas temperature leaving economizer, deg. F........+.e0. 350 
Total loss due to excess air and hot chimney gases (in- 

CiuGes three DOUGTS), WEL CONE ccs kisccc tae cwweseeee ee 22.7 
Mean loss per boiler (22.7 ~ 3), per cent .........cccccce 7.5 
Actual increase of efficiency, (12.6—7.5), per cent...... 5.1 


Table II shows an efficiency of 5.1 per cent for the 
arrangement. The heat transmission was increased 
more than 30 per cent in the third boiler (in spite of 
the lower furnace temperature) due, no doubt to the 
higher gas speed through the passes. The amount of 
heat in the steam was 86 per cent of the amount con- 
tained in the fuel supplied. 

The cost of installation of the arrangement is about 
$250 and the annual saving $5,000. The efficiency of 
the device increases as the efficiency of the plant de- 
creases (without the arrangement). The same plant 
operating with an over-all efficiency of 70 per cent 
without the device, had the figure increased to 78 per 
cent with the arrangement and the conditions remain- 
ing constant. Thus the efficiency of the arrangement 
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can be as high as 8 per cent; that is, the gain of 
efficiency is equal to 8 per cent. 

The gain in efficiency was 6 per cent for No. 2 
arrangement. The figure for the third arrangement is 
not available because of the plant being shut down 
owing to the excessive temperature in the furnace. 
I shall be pleased to submit further information later. 

W. S. FINDLAY. 

97 Chaucer Drive, St. Giles, Lincoln, England. 


[Referring to Table II, the amount of oxygen in 
1.21 lb. of fresh air should be 0.28 Ib. instead of 0.38 
as given. This error, however, affects only the per- 
centage of excess oxygen, which should be 76 per cent 
instead of 81.5 per cent.—EDITOR. | 


Burning Mixtures of Coke Breeze 
and Bituminous Coal 


Wherever there is a gray-iron foundry in operation, 
there is usually a quantity of coke breeze accumulating. 
In the plant with which I am connected the coke is 
unloaded from cars by hand into bins and a quantity 
of the coke is broken up in the unloading. Then there 
is always a quantity broken up in handling from the 
bin to the cupola floor. When I took charge, there was 
a considerable quantity filling the lower part of the 
bin, so I began to look about for some means of dis- 
posing of it. 

Coke breeze can best be consumed in the domestic 
furnace by mixing it with bituminous coal, but as it 
is difficult to get customers who would care to bother 
with the mixture we finally decided to burn it in our 
own furnaces. 

Our boiler plant, consisting of three boilers, is used 
for heating purposes and the fuel burned was bitu- 
minous screenings of the 14 to 2-in. size. The boilers 
are of the horizontal return-tubular type with 1,375, 
1,100 and 750 sq.ft. of heating surface respectively. 
The principal data of two of the boilers that are nor- 
mally used are as follows: 
Boiler No. | Boiler No. 2 


RN OE IONE TARIIOB. ou. 6 5.0 0's ccviecencocncceseees 60 78 
Co EE SS ee ere 50 60 
I aa aera eat 20.25 32.5 
Area of heating surface, sq.ft............ceeeeeeeee 1100 1375 
Ratio of heating surface to grate area.............-. 54 42 
Distance from grate to boiler shell, inches............ 42 44 
Distance between bridge wall and boiler shell, inches. . 11 11 


The mixture of coke breeze and bituminous coal was 
burned on stationary grate bars, the total opening oc- 
cupying approximately 40 per cent of the grate area. 

The boilers were hand-fired by a competent fireman, 
the charge for No. 1 boiler being 95 lb. approximately 
and that for No. 2 boiler 150 lb. The fuel was fired 
evenly over the entire grate surface, the steaming of 
the boilers being controlled by dampers in the 
breeching. 

Before trying the experiment, I naturally investigated 
to see what others have done along similar lines, and 
the only record that I could find available was con- 
tained in a bulletin issued by the Bureau of Mines, 
Washington, D. C., for May, 1921. These tests were 
carried on at Pittsburgh, Pa., for the purpose of deter- 
mining the steaming value of coke breeze and Pitts- 
burgh coal mixtures, and to determine the smoking 
characteristics of this mixture. With regard to the 
mixture of coke breeze with bituminous coal I had no 
precedent to follow. I determined, therefore, to experi- 
ment somewhat along the lines as that followed in the 
bulletin. 


The coke breeze used was a byproduct coke, the size 
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of the pieces varying through a wide range, probably 
50 per cent of which would pass through a 1-in. screen 
and therefore a rather coarse breeze. Not having made 
a calorimeter test of the coke breeze, I assumed that 
it would run fairly close to the figure given in the 
bulletin, which was 9,750 B.t.u. per lb. The ash of the 
breeze I took at about 25 per cent and the moisture 
content at from 4 to 7 per cent. The moisture may 
have run higher than this, as the coke bins were not 
covered; however, the fuel was comparatively dry as 
fired. The coal used was Franklyn County screenings 
having a calorific value of 12,850 B.t.u.; ash, 10.66 per 
cent; moisture, 13.28. It consisted of 50 per cent 
screenings and 50 per cent breeze. The resulting mix- 
ture was as follows: Calorific value, 11,300 B.t.u.; 
ash, 17.83 per cent; moisture, 9.64 per cent. 

Comparing this mixture with that of the coal alone, 
we note the following: Heating value of the mixture, 
12 per cent less than that of coal; ash, 67 per cent more 
than that of coal; and moisture, 27 per cent less than 
that of coal. 

The breeze was mixed with the coal in 500-lb. batches 
as fired. The cost of the screenings per ton was as 
follows: Coal at mines, $2; freight, $3.19; total, $5.19. 

The cost of the breeze was figured at $7 per ton in 
the boiler plant, the mixture being 50 per cent of each 
by weight making the fuel as fired cost $6.09 per ton. 

No attempt was made to run a complete boiler test 
to obtain the accurate results that would have been 
available. However, the power-plant log was kept very 
carefully, and the data recorded are believed to be 
fairly accurate. The log follows for seven days of the 
time in which we used the mixture: 


BOILER NUMBER I 


Time in 

Service : 

Hours Date Coal Consumed, Lb. Breeze Consumed, Lb. Ashes, Lb 
24 = Mar. .25 1,200 500 400 
24 Mar. 26 1,800 800 50u- 
24 Mar. 27 1,300 1,000 400 
24 Mar. 28 1,700 1,000 400 
24 Mar. 29 1,500 1,000 400 
24 Mar. 30 1,400 1,000 500 


The average for the seven days was 37.3 per cent 
breeze, and the ash average was 18.3 per cent of the 
fuel fired. The evaporation was approximately 6.4 lb. 
of water per pound of fuel fired. We experienced dif- 
ficulty in keeping the boiler up to rating, the draft 
not being sufficient for the fuel burned. Natural draft 
was depended upon, and I believe that with forced draft 
the boiler would have delivered its full rating with this 
fuel. Although the ash and refuse taken from the 
boiler showed close to the theoretical quantity, there 
was considerable unburned fuel in the ash. This was 
to be expected owing to the finer particles of the breeze 
that were intermixed with the coarser fuel. 

In conclusion I would add the following observations: 

The mixture, although practical in using up the refuse 
that would otherwise be a total loss, can hardly be 
recommended for constant practice unless a system of 
forced draft is available. This is due to the fact that 
considerable more air is required than when burning 
coal alone. The stack ordinarily used for coal-fired 
furnaces would in my opinion be too low and in many 
cases too small for the adoption of this mixture. Bet- 
ter results may be obtained by reducing the mixture 
to, say, 25 per cent breeze to 75 per cent coal. It will 
be noticed that the percentage of 50 of each fuel was 
not held up in the seven days’ practice cited. This was 
due to troubles in obtaining sufficient draft. 

Waterloo, Iowa. C. C. HERMAN, 
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Why He Got White Ice 


Referring to the inquiry of R. G. Summers in the 
June 2 issue as to the cause of getting white ice, I 
advise him to look and see if the brine in that par- 
ticular tank is not too high or being agitated too 
rapidly, thus causing a little brine to splash into the can. 
This will cause the cake of ice to turn out white or 
cloudy. 

The air should be watched carefully because, should 
the drop pipe suspended in the water become frozen at 
the end, the air will stop, thus preventing the water 
in the can from being agitated. This also will cause 
white ice. 

I believe the method of hooking the air lines as 
shown in Fig. 1 of Mr. Summer’s article is the better 
of the two. We used this method for a number of 
years and had good results using an air pressure of 
5 Ib. gage. 

I see no advantage in using an air cooler. I should 
prefer to have the air to the blower taken from the 
roof, as this is where it is the cleanest and coolest. 

Brooklyn, N. Y. J. E. DENON. 


Piping Materials, Valves and Gaskets for 
High Pressures and Temperatures 


I read with interest John D. Morgan’s remarks in 
the June 3 issue on “Piping Materials, Valves and 
Gaskets for High Pressures and Temperatures,” but 
cannot agree with some of them. For instance, the 
more reliable information on relative elasticity of pipe- 
expansion bends puts the value of the quarter-turn 
bend, U-bend, expansion U-bend, and double-offset 
expansion U-bend as 0.15, 0.67, 2.0 and 5, respectively, 
as against the usually published values of 1, 2, 4 and 5. 
This is quite fully discussed in a paper in Mechanical 
Engineering for March, 1923, describing experimental 
work by the Detroit Edison Co., but will be fairly 
evident to anyone who will take the trouble to make up 
a few samples from }-in. round steel rod and try their 
relative stiffness with one end held in a vise. This is 
a matter that cannot be given too much prominence, 
as some rather widely published data promise excessive 
expansion capacity from all the bends except the 
double-offset expansion U-bend, and this is likely to 
produce excessive stresses in the structures designed 
on this basis. 

A very desirable form of bend for taking up expan- 
sion in a small space, but which has not been largely 
used on account of inconvenience of manufacture and 
the change in level of the steam line, with correspond- 
ing difficulties if the direction of flow is reversed, is the 
full-circle bend, with its corollary, the three-quarter 
turn bend for pipes turning at right angles where more 
expansion is present than a quarter-turn bend will 
take up. 

In connection with gaskets I have had excellent 
results with corrugated monel metal, which seems to 





retain its spring even after several years’ compression 
at high temperatures, a necessary feature for insuring 
tightness if there is to be any working of the piping 
with heating up and cooling off. No mention is made 
of the Sargol joint, a Vanstone joint with beveled 
edges designed to be welded together after the flange 
bolts have been pulled up, and while having had no 
personal experience with them, this seems to be along 
the present line of development of reducing joints and 
possibilities of a leak to a minimum. 

Several experiences in the cracking of cast-iron fit- 
tings in superheated steam lines at quite moderate 
temperature, fortunately without injury to the station 
force or serious damage to equipment, have been rather 
convincing that all fittings should be steel unless some 
simple sure test can be devised for the proper grade 
of iron. It is probably not so much the average tem- 
perature of 500 deg. F. which causes the trouble, as the 
occasional sudden rises of superheat temperatures to 600 
or 650 deg. F. and then possibly a drop to saturation 
temperature. It is possible for these to occur, par- 
ticularly with moderate-sized boilers with super- 
heaters between the first and second passes, if, for 
instance, the water tender notices the water is low 
and suddenly opens the emergency feed connection, 
practically killing the steam-generating capacity for a 
few minutes and causing a considerable rise of super- 
heat temperature, since there is not enough steam 
flowing in the superheater to keep it down. Superheat 
temperature can easily fall to about saturation tem- 
perature with excessive foaming or priming, and steam 
temperature recorders are sometimes installed just to 
check this up. 

The art of designing steam piping has progressed a 
long way since the days of elaborate duplicate mains. 
and auxiliary steam lines twenty years or more ago, 
but considering its vital importance and the difficulty 
of making any elaborate changes or repairs without a 
complete shutdown of the station, the slight extra cost 
of the most approved materials for use with super- 
heated steam is a very good investment. 

New Haven, Conn. H. D. FISHER. 


Indexing and Filing Articles. 


Apropos of the comments from Power readers on 
indexing and filing let me remind them that the Indus- 
trial Arts Index and the Engineering Index both index 
Power and the other important technical periodicals. 
The Industrial Arts Index particularly would be avail- 
able in all but quite small libraries, so instead of the 
busy engineer worrying about filing and indexing (and 
to do it properly it is a genuine task), let him call up 
the reference or the technical librarian at the Public 
Library as occasion demands, say what files of technical 
periodicals he has and what phase of a subject he is 
interested in, and promptly the librarian will supply 
references to voluming and paging. However, if the 
periodicals he subscribes to are on file at the library, 
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there is no need for the engineer giving space to a 
personal file. 

For the engineer somewhat isolated, let him remem- 
ber that the State Library is maintained for him as 
well as for everyone else in his state, and by making 
use of the service which the State Library can render, 
he will have most of the library advantages of his city 
brother except that a little more time is involved. 

With the almost universal establishment of the library 
in the United States most engineers have a ready means 
immediately at hand for doing reference and research 
work. Busy engineers will be surprised at the aid the 
library can be to them if they will but submit their 
problems. The service is free for the asking; all they 
need do is to make use of it. G. C. MACLIN, 


Industrial Librarian, Public Library. 
Youngstown, Ohio. 


Does One Lose Ammonia 
When Purging? 

While knowing no other facts regarding the ammonia- 
purging device except those given on page 872 of Power, 
May 27, 1924, it appears to the writer that John Cas- 
siday is judging the performance of the air eliminator 
correctly. The builder, or whoever observes the work- 
ing of the device, is in the best position to know 
whether it acts as claimed, but in the absence of posi- 
tive evidence one is free to study its probable action 
on the basis of theoretical reasoning. Such analysis 
leads to a somewhat lower estimate of the ammonia- 
saving property of the separator than that made by its 
originator, but does not condemn it. 

The manufacturer starts out with the assumption 
“that condensable gas cannot pass through a body of 
cold liquid ammonia without condensing.” This state- 
ment should be qualified. A bubble of vapor or gas 
will condense only if kept in contact with cold liquid 
for sufficient time to enable the liquid to absorb the 
latent heat of the vapor, and provided the pressure is 
great enough to compel the bubble to collapse. 

In many ammonia condensers a liquid seal in the 
form of a gooseneck or S-trap is provided for the pur- 
pose of preventing the escape of uncondensed vapor 
to the liquid receiver. And yet we all know that air and 
gas lie above the liquid in the receiver, and from there 
the builder makes a connection to his purging device. 
This proves that ammonia gas can exist after having 
passed through a body of liquid. It is true the maker 
of the device under discussion is wise enough to insert 
a direct expansion coil to refrigerate the separator, 
but it is improbable that every bubble of gas will col- 
lapse during its short passage through the body of 
liquid, because this takes but a second of time. Conse- 
quently, a certain amount of air and gas can flow 
directly toward the relief valve D. The uninsulated 
shell of the separator is exposed to room temperature, 
and so long as this exceeds 63.5 deg. F., the saturation 
temperature for ammonia at 100 lb. gage pressure, the 
flow of gas bubbles and even the evaporation of liquid 
film next to the periphery are favored by outside heat. 

The builder’s statement that “without non-conden- 
sable gases in the system there can be no pressure main- 
tained on gage C” will be repeated only by a salesman 
who likewise would not hesitate to promise “any vacuum 
up to 40 inches” of mercury. It stands to reason that 
when vapor from the top of liquid receiver, where the 
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pressure may be 180 Ib., is passed through the throttle 
valves A and B into the closed separator, pressure will 
soon build up high enough to force open the spring of 
relief valve D. Even if pure ammonia gas flows through 
B and the coil is connected to a suction pipe at 15.7 lb. 
gage (0 deg. F. saturation temperature), the tempera- 
ture of the liquid within the separator must be about 
10 deg. F. or higher, depending on the amount of sur- 
face of the -in. coil, and this will always give some 
pressure higher than the suction-pipe pressure—in our 
case not lower than 41 lb. absolute, to agree with Cas- 
siday. While maintaining the supply of vapor, the 
total pressure will build up until the relief-valve pres- 
sure is reached, said to be 100 lb. gage, except if the 
separator and its coil are large enough to condense all 
the pure vapor as fast as supplied, which condition 
would be revealed by gage C indicating a minimum 
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pressure of, say, 26 lb., which would remain stationary 
even if the gage glass fills with liquid. This system 
being in this case free from foul gas, the separator 
can be shut off for a few weeks, because all liquid 
flowing through the separator is unavailable for useful 
refrigeration elsewhere. 

Whenever the system does contain impure gases and 
the separator pressure is permitted to reach 115 lb. 
absolute, Dalton’s law of gas pressures comes into play 
exactly as calculated by Cassiday, who shows that at 
115 lb. total pressure every 3.5 cu.ft. vapor space within 
the separator, at 14 deg. F., includes 1.47 lb. air and 
0.52 Ib. ammonia. The two vapors aggregate 1.99 lIb., 
or 100 per cent, the air being 74 per cent and the 
ammonia 26 per cent. Evidently, the separator cannot 
prevent the loss of an appreciable amount of ammonia, 
as can be detected by bringing one’s nose (otherwise 
litmus paper, but no open flame) near the outlet. 
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Until a more economical method is found, the sepa- 
rator is to be preferred to a common blowoff. It might 
be improved by being made sufficiently high and with 
enough coil surface to liquefy all condensable gas. 
Also it would be possible in some cases to elevate the 
relief pressure to within, say, 20 lb. of the condenser 
pressure and thereby further diminish the loss of work- 
ing fluid. Suppose the relief to open at 165 lb. abso- 
lute pressure and the separator to be cooled to 14 deg. F. 
as before, then the weight of the 3.5 cu.ft. compressed 
air equals 

144 & (165 — 41) X 3.5 
53.34 & (460 + 14) 
while the ammonia vapor is still 0.52 lb., as before. 
The weight of this mixture is 2.99 lb., 82.6 per cent 
being air and 17.4 per cent ammonia, which initial 
ratio is a more favorable one. 

If the pressure in the separator during purging 
would drop gradually, the loss of ammonia would in- 
crease steadily, and finally on reaching low pressure 
practically nothing but ammonia would escape. The 
same experience isefound with gasoline-bearing natural 
gas, where diminishing pressure results in a low rate 
of flow and in a continually higher gasoline content, 
amounting ultimately to 14 gal. gasoline per 1,000 cu.ft. 
gas. The use of a relief valve that purges intermit- 
tently only, under relatively high pressure therefore 
is fully justified, and the cooling of the liquid and 
vapor is indispensable with economical purging. 

In an instructive article in Power, March 4, 1924, 
the importance of the complete expulsion of foul gases 
is emphasized and it is declared advisable to favor 
their flow without traps of any kind from the con- 
denser to the liquid receiver. Where purging conne:- 
tions are provided only on the top of the condenser, 
all the engineer can do is to let the condenser fill with 
liquid, so as to crowd the non-condensable gases to 
the top, then stop the flow of gas to this condenser 
and cool it as low as possible. If, then, the purge 
valve is opened for a short time, only a small per- 
centage of ammonia gas will be lost with the escaping 
vapors. A yet better place to purge is at the liquid 
receiver, because here the liquid is cool, little dis- 
turbed, and the gases are stratified. There is usually 
a pressure equalizing connection leading from receiver 
to the top of the condenser. To this could be connected 
a purge valve, to be opened for a few seconds in the 
morning, before the machine is started. 

The special air eliminator described by Cassiday, 
while not 100 per cent perfect, nevertheless should be 
welcomed as an improvement and as forming a desir- 
able adjunct to every anhydrous ammonia refrigerating 
plant. There has been on the market for some years 
an ammonia purifier designed to permit the suction gas 
to flow through it continually or intermittently, so as 
to filter out and trap such impurities as oil, water, 
brine, tar, pipe scale, packing or grit. When not by- 
passed, this purifier forms a part of the suction line 
and is frosted all over. It should therefore be placed 
in a refrigerated space, or be insulated. It contains 
a special alkaline absorbent, to be replenished from 
time to time, and is effective as a purifier, but is not 
designed to expel air. However, the air eliminator 
could be combined with this purifier by placing an am- 
monia jacket around the latter, and thus the one ap- 
paratus would keep the low- and high-pressure sides 
of the system free from all foreign substances. 
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Such an apparatus will pay for itself as quickly as 
does pipe covering, because the consequent lowering 
of discharge pressure reduces the motive power re- 
quired 10 per cent or more and increases the output. 
The purifier also takes the place of the usual scale 
trap. The thorough removal of oil assists the heat- 
absorbing capacity of all refrigerating pipes. 

Purifiers and separators are likely to be kept small 
or omitted entirely in plants purchased on a price basis 
only, but their importance should be recognized where 
the costs of operation and maintenance receive due 


attention. CHAS. H. HERTER. 
New York City. 


The Blowoff Discharge of Steam Boiler 


Referring to the letter of R. E. Keech in the May 13 
issue, I believe that the answer that he mentions is cor- 
rect. If he has safely operated a blowoff tank that is 
piped as he describes, it is due to the fact that the effect 
is counteracted by some of the piping. 

This point is made clear by the accompanying illus- 
tration, which shows the piping arrangement of a blow- 
























Arrangement of tank and blowoff piping 


off tank that I have used for 30 years. The comparative 
sizes of the pipes shown, is an important feature and 
should not be overlooked. The pipes A, B and C are 
2-in., D is 14-in., E and F are 8-in., while G is 1-in. 

Water under pressure from the boilers is dis- 
charged through the pipe A and the larger part of it 
goes through B and C into the tank, but part of it goes 
through D and falls through the larger pipe to the 
sewer. As the blowing is continued, the tank is filled 
and water is forced up through F and elevated 35 ft. 
to the roof. If it is necessary, cold water is admitted 
through G, but I do not use it. Throughout the 
heating season this-tank receives water from six 
boilers. 

As soon as the last blowoff valve is closed, the water 
drains back from the tank to the sewer, hence, when 
blowing down is commenced again, the tank is prac- 
tically empty. If the connecting nipple D should be 
omitted, the tank would remain nearly full of water, 
which would become cold, and it would then be unsafe 
to blow hot water into it. W. H. WAKEMAN. 

New Haven, Conn. 
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Decreasing Speed with Shaft Governor 


With a shaft governor how can the speed of the en- 
gine be decreased? 


The speed of the engine will be decreased if the 
spring tension or leverage of the spring is reduced, or 
if the centrifugal force of the weights is increased by 
increasing the weights, or if the leverage of the weights 
is increased. Which of these changes or combination 
of adjustments should be made would depend on the 
design of the governor. 


Work Equivalent to Heating Water 


What equivalent work would represent the raising of 
200 lb. of water at the temperature of 40 deg. F. to a 
temperature of 210 deg. F.? E. S. 

Each pound of water raised from 40 deg. F. to 210 
deg. F. would require 210 — 40 = 170 B.t.u., and 
200 lb. would require 170 «K 200 = 34,000 B.t.u. 


The mechanical equivalent of 1 B.t.u. is 777.54 standard 
foot-pounds or for ordinary calculations 778 foot-pounds 
is assumed. Hence the work equivalent to 34,000 B.t.u. 
would be 34,000 & 778 = 26,452,000 foot-pounds. 


Gumming Test of Mineral Lubricating Oils 


How can a gumming test be made of a mineral lubri- 
cating oil? W.B.H. 

A gumming test can be made by putting a small 
quantity of the oil in a clear glass vessel, like a test 
tube, and mixing with it an equal quantity of nitro- 
sulphuric acid. A well-refined oil will show little if any 
change, but a poorly refined oil will show the separation 
of a large proportion of material of dark color, due 
to the oxidation of tarry matter contained in the lubri- 
cant. The test shows the extent to which the oil may 
be expected to change due to oxidation when in use. 
Oils that contain a large percentage of tar absorb the 
most oxygen and are therefore mildly drying. 


Stopping Elevator in Emergency 


What should the operator do when an elevator fails 
to respond to the controlling lever? W. H. 


On an electric machine with the car descending, 
either open the car emergency switch or turn the safety 
whee!. The latter action is preferable, since, if the 
opening of the emergency switch does not have the de- 
sired effect, valuable time will have been lost, whereas, 
if the safety wheel is immediately revolved, it has, 
first, the same effect as the opening of the emergency 
switch, and second, when turned far enough it sets the 
safety. If the car is ascending, there may be objection 
to setting the safety by means of the safety wheel in 
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the car, for if the potential switch did not open at the 
first turning of the safety wheel, great friction would 
be brought to bear between the safety jaws and guides, 
with a consequent strain on all the hoisting apparatus. 
So it would seem desirable that only the emergency 
switch be opened in case the car, when ascending, fails 
to respond to the master switch. 

With a hydraulic machine, if the car is equipped with 
a hand lever for actuating the safety device, this lever 
should be moved to its extreme of travel and held there 
as firmly as possible. If such a device is not provided, 
the operator should place the operating lever on the 
full reverse position and trust the automatic to stop 
the car. When all parts of the controlling equipment are 
in proper order, the main valve will be moved to its 
central or stop position as quickly and certainly when 
the lever is placed on the stop position as if the lever is 
moved to its extreme in opposition of car travel. Loss 
of proper control may be due to disarrangement of ad- 
justing device, the effect of the disarrangement being 
that the pilot valve will not move to its proper position 
when the lever is on center. The pilot valve may be 
caused to travel to position if the lever is thrown past 
center. 





Calcium Chloride vs. Magnesium Calcium Chloride 
for Brine Solution 


What are the relative merits of using straight cal- 
cium chloride and magnesium calcium chloride for brine 
of a refrigerating plant? W.H. F. 


From a refrigerating viewpoint the relative merits 
may be said to depend on the fact that the magnesium 
chloride has a lower freezing point than the straight 
calcium chloride. If a calcium chloride solution con- 
tains 29 per cent of the salt, there is danger of its 
freezing at a temperature where a solution of magne- 
sium chloride would not freeze if only 20.6 per cent 
of the magnesium chloride were present: that is, a 
larger percentage or heavier brine would be required of 
the straight calcium chloride to prevent freezing at 
the same temperature. In this respect it might be said 
that the magnesium chloride is better. However, with 
ordinary mixtures the freezing point of either is low 
enough for practical purposes. Since the magnesium 
salt is cheaper on the basis of refrigerating value, it 
would be better because more economical. 

Many refrigerating engineers believe that magnesium 
chloride solutions cause corrosion in the brine system 
from the fact that when heated to 350 deg. F. in pres- 
ence of moisture, it breaks up into magnesium oxychlo- 
ride and hydrochloric acid. But this reaction does not 
take place at low temperatures. Calcium chloride be- 


haves similarly, although the disassociation temperature 
is higher. 


The idea seems fairly general that corrosion 
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is caused by magnesium chloride, but there is not 
direct evidence that this is the case; on the contrary, 
experiments have shown that this idea is not true. 
Corrosion usually results from air being picked up by 
the system, as when brine sprays into a gravity tank. 
Where some of the coils are exposed to the atmosphere 
after being submerged, the magnesium chloride would 
cause more rapid corrosion. However, the difference 
is not enough to justify the use of pure calcium chloride 
at a cost considerably above that of the mixed salt. 


Efficiency of Butt and Double Strap 
Joint Triple Riveted 


What would be the efficiency of a triple-riveted butt 
and double-strap joint in which the tensile strength of 
plates is 55,000 lb. per sq.in. of cross-section; thickness 
of main plates, 3 in.; thickness of butt straps, vs in.; 
pitch of rivets in outer rows, 7 in.; and diameter of 
rivet holes, t8 in.? L.A. R. 

The efficiency of the joint would be the least strength 
of the joint for a unit of pitch, P in the sketch, as 
determined by any of the following considerations, 














Butt and double strap joint, triple-riveted 


divided by the strength of the same unit length of the 

solid plate. 

Having a tensile strength of plate — 55,000 Ib. per 
square inch of cross-section; thickness of plate 2 in. = 
0.375 in.; thickness of butt straps i in. = 0.3125 in.; 
pitch of rivets — P = 7 in.; diameter of rivet holes 
= #8 in. = 0.8125 in., giving a cross-section of rivet fill- 
ing a hole — 0.8125" & 0.7854 — 0.5185 sq.in.; and 
allowing the shearing strength of a rivet in single 
shear to be 44,000 Ib. per sq.in. of cross-sectional area, 
shearing strength of rivets in double shear 88,000 lb. 
per sq.in., and the crushing strength of plates and 
straps 95,000 Ib. per sq.in. of projected area of rivets: 
(1) Strength of solid plate, 

7X 0.375 KX 55,000 = 144,375 Id. 

(2) Strength of plate between rivet holes in the 
outer row, 

(7 — 0.8125) 0.375 XK 55,000 = 127,617 lb. 

(3) Shearing strength of four (4) rivets in double 
shear, plus the shearing strength of one rivet in 
single shear, 

(4 X 88,000 K 0.5185) +1 X& 44,000 X 0.5185 
= 205,326 Ib. 

(4) Strength of plate between rivet holes in the second 
row, plus the shearing strength of one rivet in 
single shear in the outer row, 

[(7 —2 XX 0.8125) 0.375 & 55,000] +1 X 44,000 

SX 0.5185 = 133,673 lb. 

(5) Strength of plate between rivet holes in the second 
row, plus the crushing strength of butt strap in 
front of one rivet in the outer row, 

(7 — 2X 0.8125) 0.375 K 55,000] +- 0.8125 K 0.3125 

X< 95,000 = 134,980 lb. 
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(6) Crushing strength of plate in front of four rivets, 
plus the crushing strength of butt strap in front 
of one rivet, 


(4 X 0.8125 X 0.375 X 95,000) +1 X 0.8125 X 0.3125 


X 95,000 = 140,002 Ib. 

(7) Crushing strength of wed in front of four rivets, 
plus the shearing strength of one rivet in single 
shear, 

(4 X 0.8125 X 0.875 X 95,000) +-1 X 44,000 X 0.5185 

== 138,595. 16. 

The least strength of a unit length of joint P is found 
from consideration (2), namely, 127,617 lb., and since 
per (1) the strength of the solid plate for the same 
length of joint would be 144,375 lb., the efficiency of the 
joint would be 127,617 — 144,375 = 0.884, or 88.4 
per cent. 


Factor of Evaporation 


When steam that is 98 per cent dry is generated at 
the pressure of 160 lb. gage from feed water at the 
temperature of 180 deg. F., what is the factor of evap- 
oration, or equivalent evaporation from and at 212 deg. 
F. per pound of actual evaporation? H.R. 

By referring to the steam tables, it may be seen that 
a pound of dry saturated steam at the pressure of 
160 lb. gage, or 160 +- 15 = 175 lb. per sq.in. absolute, 
contains 1,195.9 B.t.u. above 32 deg. F., or 343.2 B.t.u. 
heat of the liquid, plus 852.7 B.t.u. latent heat of 
evaporation. Where the steam is 98 per cent dry, only 
0.98 of each pound could have received the latent heat 
of evaporation, and the total heat content per pound 
would be 343.2 + 98 per cent of 852.7 = 1,178.8 B.t.u. 
above 32 deg. F. If the temperature of the feed water 
was 180 deg. F., each pound of feed water, evaporated 
into steam of the quality stated, must have received 
1,178.8 + 32 — 180 — 1,030.8 B.t.u., and as evaporation 
of one pound of water from and at 212 deg. F. requires 
970.4 B.t.u. for the latent heat of evaporation, the fac- 
tor of evaporation would be 1,030.8 ~— 970.4 = 1.062. 


Cleaning Air-Compressor Cylinders and Receiver 


What compound can be used for cleaning the cylin- 
ders and receiver of a two-stage air compressor? 
R. W. 


One of the best compounds for cleaning grease and 
other deposits from an air compressor and connections 
is a strong solution of ordinary brown soap and water, 
introduced at the intake valves or forced into the indi- 
cator connections of the air cylinder with a hand pump 
while the compressor is running. If the cleansing is to 
extend no farther than the receiver, close the delivery 
valve of the receiver and discharge the dirt and suds 
through the receiver drip cock or valve. 

The air line can be cleaned in the same manner 
by closing the receiver drip and opening the receiver 
discharge valve after compressor and receiver have been 
cleaned. Thorough cleaning usually results in removal 
of not only the grease, but also the smooth plumbago- 
like surfaces of the air cylinders and, during several 
days’ run after cleaning has been performed, especial 
care should be taken to see that the air cylinders of 
the compressor are supplied with a good lubricant. 


[Correspondents sending us inquiries should sign 
their communications with full names and post office 
addresses. This is necessary to guarantee the good 
faith of the communications.—Editor. | 
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The “‘Heat Value’’ of Air 


S THE first step in making steam, 

coal is thrown on the fire by hand 
or fed with stokers or, in some of the 
more modern plants, sprayed in as a 
fine powder. At the same time air is 
supplied by fans or natural draft or 
both. 

The combustible elements in the coal 
—carbon, hydrogen and a trace of sul- 
phur—unite with part of the oxygen 
of the air to form carbon dioxide 
(CO.), water (H.0O) and_ sulphur 
dioxide (SO.). From the point of view 
of heat production the burning of the 
sulphur may be passed by as a matter 
of small importance. 


Does AiR BURN? 


We say that the carbon and hydro- 
gen “burn,” while the air merely sup- 
ports combustion. Logically, we might 
just as well say that the air burns 
while the carbon and hydrogen support 
combustion. If coal were free, while 
air had to be purchased at, say, 50 
cents a ton, this method of describing 
combustion might well be common. If 
it were, air would be spoken of as 
having a certain calorific value, or 
rather several different calorific values 
according to the substance with which 
it was burned. There would be one 
calorific value for air burned with car- 
bon and another for air burned with 
hydrogen. 

These values are easily figured. One 
pound of carbon unites with 2% lb. of 
oxygen to form 38 lb. of carbon dioxide. 
The heat produced is 14,600 B.t.u. Con- 
ventionally, we say this heat was 
“stored up” in the carbon. One might 
say with equal logic that it was stored 
up in the oxygen. The only known 
fact is that the two will give off a 
certain total amount of heat when they 
come together. 

Then the combining of one pound 
of carbon with 28 lb. of oxygen has a 
heating value of 14,600 B.t.u. In terms 
of the carbon the heating value is 14,- 
600 B.t.u. per pound. In terms of the 
oxygen it is 14,600 + 28 — 5,475 B.t.u. 
per pound. For air, which contains 23 
per cent oxygen by weight, it would 
be 5,475 x 0.23 = 1,260 B.t.u. There- 
fore air has a “heating value” of 1,260 
B.t.u. per pound when carbon is used 
to support its combustion. When 
burned with hydrogen, its heating value 
will be somewhat higher. 

The combining of one pound of 
hydrogen with eight pounds of oxygen 
gives off 62,100 B.t.u. If all this heat 
is said to reside in the hydrogen, its 
heating value must be 62,100 B.t.u. per 
pound. Assigning the heat to the oxy- 
gen, we can say that the oxygen has in 
this case a calorific value of 62,100 ~ 
8 = 7,763 B.t.u. per pound. The corre- 











sponding value for air would be 7,763 
< 0.23 = 1,785 B.t.u. per pound. 

At first sight there might seem to 
be a fundamental distinction between 
this “heating value” of oxygen and 
those of other elements as ordinarily 
reckoned, because oxygen has several 
heating values, depending upon the par- 
ticular element used to “support com- 
bustion.” This difference is apparent 
rather than real. The single heating 
values of carbon and hydrogen are due 
solely to the fact that only one sup- 
porter of combustion, namely, oxygen, 
is ordinarily considered. 

Thus hydrogen may be burned in 
chlorine, in which case its heat value 
is quite different from that obtained 
when air is used to support its com- 
bustion. 

The “heat values” of one pound of 
air—1,260 when burned with carbon 
and 1,785 when burned with hydrogen 
—have a practical significance in addi- 
tion to their theoretical interest. When 
one substance combines with another, 
the calorific value of the total amount 
of one substance actually combining 
must equal that for the other. If the 
two heat values are known, the relative 
weights may be figured at once from 
this fact. 

Take the case of coke containing 
nothing but carbon, moisture and ash 
in unknown proportions. If the heat- 
ing value of the coke is given, the air 
required may be figured with ease. 
Suppose the heat value of the coke as 
fired is known to be 12,000 B.t.u. per 
pound. Enough air must be supplied 
to “contain” the same amount of heat. 
The required weight will be 12,000 ~ 
1,260 = 9.54 pound. 

This is only the air whose oxygen 
actually combines with the carbon of 
the coke. Im practice an excess of 
from 20 to 80 per cent will be needed 
on account of imperfect mixing. The 
excess air is not “burned” or affected 
in any way, except that it is heated up 
and mixed with the other gases. Not 
burning, it has no effect on the amount 
of heat produced, although it does have 
an important effect in reducing the 
amount that can practically be recov- 
ered by the boiler. euean 

Pure hydrogen gas is rarely used as 
a fuel, but if it were, the air required 
could be figured by dividing the heating 
value of hydrogen by that of air (when 
burned with hydrogen). It would be 
62,100 + 1,785 = 34.8 pound. 

In coal and fuel oil both hydrogen 
and carbon are present. The “heat 
value” of air burned with such fuels 
depends on the relative proportions of 
carbon and free hydrogen. No account 


need be taken of hydrogen that is in 
the contained moisture, for it is already 
burned, nor does any account have to 
be taken of the ash in the fuel. 


In 
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coal this free hydrogen is found only 
in the volatile combustible matter, 
which is usually small in comparison 
with the weight of fixed carbon. More- 
over, the hydrogen is only a fraction 
of this volatile matter, so that it runs 
from practically zero to 5 per cent of 
the combustible in the coal, the re- 
mainder being carbon. 

Oil, which contains no fixed carbon 
but only that chemically combined with 
hydrogen, much as carbon and hydro- 
gen are combined in the volatile com- 
bustible matter of coal, naturally con- 
tains much more free hydrogen. The 
free hydrogen in most fuel oil is ap- 
proximately 10 per cent of the total 
combustible. 

Now if the percentage of hydrogen 
in the combustible, or the ratio of free 
hydrogen to carbon (which amounts to 
the same thing), is known, the “heat- 
ing value” of air burned with the given 
fuel can easily be figured. 


PRACTICAL VALUES FOR COAL AND OIL 


The variation from coke at one ex- 
treme to high-volatile bituminous coal 
at the other is not great. For coke, 
assumed to contain no free hydrogen, 
the figure is 1,260 B.t.u. per pound of 
air, the same as when burned with 
pure carbon. Where both carbon and 
hydrogen are present, the correct value 
will lie between 1,260 and 1,785. The 
method of figuring, which can be 
worked out by those familiar with 
combustion computations, involves only 
the percentage of hydrogen in the 
combustible. For 24 per cent it is 
1,305, and for 5 per cent 1,340. 

So, for the extreme range from 
coke to high-volatile bituminous coal 
the “heating value” of air varies only 
6 per cent. The figure 1,305, or better 
the round number 1,300, will be quite 
close enough practically for figuring 
the air required by any grade of coal. 
Thus the theoretical air required to 
burn a 13,000 B.t.u. coal is 10 Ib. and 
that for a 13,400 B.t.u. coal 13,400 ~ 
1,300 = 10.3 pound. 

Not only is this method extremely 
easy to use, but the figure 1,300, which 
is very close to the average coal, 
is easily memorized, so that the the- 
oretical air required to burn any coal 
may be figured from the heating value 
without reference to books or tables. 
Assuming that the combustible part of 
the average oil is 10 per cent hydrogen 
and 90 per cent carbon, the weighted 
average “heat value” of air when 
burned with oil is about 1,400 B.t.u. 
This may be used for any commercial 
oil without appreciable error. 

Thus an oil of 18,900 B.t.u. per pound 
would require 18,900 ~ 1,400 = 13.5 
Ib. of air theoretically. With, say, 30 
per cent of excess air the total would 
be 17.5 pound. 

















June 24, 1924 


POWER 


Investigating the Diesel Engine’ 


Tests To Show the Comparative Advantages of 
Air Injection and Solid Fuel Injection 


By Pror. Kurt NEWMANN 


VER since its successful applica- 

tion in practice efforts have been 
made to simplify the Diesel engine 
mechanically. These have resulted in 
the development of the solid-injection 
engine, but considerable improvement is 
still necessary to make this latter type 
universally successful. 

The greatest advantage is afforded 
by the elimination of a complicated 
and costly air compressor, an omission 
that results in a simpler and cheaper 
engine. Naturally, some difficulties 
were experienced in attaining the 
present stage in development. 

It must be considered that the mix- 
ture of fuel and air and its complete 
combustion within a cylinder take place 
under unfavorable conditions. A liquid 
fuel of complicated molecular struc- 
ture must be changed into a gas, which 
must be intimately mixed with air to 
form a combustible mixture within the 
shortest conceivable time. Such a 
process involves great physical and 
chemical changes that take place in the 
following order: Atomization, vaporiza- 
tion, decomposition, mixture with the 
air, ignition and combustion. 

These processes overlap within the 
time allotted to complete them, making 
it exceedingly difficult to investigate 
each individually during the operation 
of the engine, but they indicate that the 
fuel injection is of supreme fundamental 
importance. 


NECESSITY OF TURBULENCE 


The less favorable conditions result- 
ing from solid injection are apparent 
when the beneficial effect of injecting 
compressed air into the cylinder is con- 
sidered. Immediately upon opening of 
the needle valve, the air accelerates the 
oil within the nozzle, forcing it into the 
cylinder in the form of finely divided 
oil particles. The time required for 
perfect mixture is hastened by the 
whirling eddies produced within the 
combustion space by the air. 

Entirely different conditions prevail 
with solid injection. Heavy oils can- 
not be utilized by simply injecting them 
into the cylinder, as they will not 
atomize sufficiently and _ will not 
vaporize or gasify in time. The ab- 
sence of a whirling air current in the 
cylinder is also a disadvantage since it 
delays the mixing of the fuel and air 
and slows up the ignition. 

To make the matter clear, reference 
is made to experiments at the Dresden 
Technology School on a 50-hp. Diesel 
engine operating at 216 r.p.m. At full 
load this engine consumed 0.0036 Ib. of 
gas oil; the volumes of the air and fuel 
amounted to 2.14 cu.in. and 0.114 cu.in. 
respectively. The velocity of the in- 
ject-on mixture where it leaves the 
nozzle, with the injection air at 9.15 
Ib. pressure and 120 deg. F. tempera- 





*Extract of article published in Zeit- 
Schrift Des Vereines Deutscher Ingenieure 


ture within the nozzle through which it 
expands adiabatically, will be approxi- 
mately 1,000 ft. per second. 

The kinetic energy of the stream, to- 
gether with the high compression 
within the cylinder, is sufficient to result 
in correctly tuned ignition. If, as has 
been found, only 68 per cent of the in- 
jected fuel has been burned when the 
injection valve closes, the remaining 
fuel will burn after expansion has 
begun. 


INJECTION PRESSURES 


If this engine had been operated by 
solid injection, 0.114 cu.in. of fuel, in- 
stead of 2.25 cu.in. of fuel and air, or 
only about 1/20 of the former volume, 
would have been injected. The reduced 
mass makes it necessary to increase the 
pressure in order that the same dis- 
charge velocity from the nozzle be 
maintained. This excess pressure 
figures out as approximately 6,270 lb. 
per sq.in. The nozzle diameter would 
need be approximately 0.2 inches. 

It will be seen that exceptionally 
high fuel pressure and small-diameter 
spray nozzles are necessary with solid 
injection, which is bound to cause prac- 
tical difficulties. 

Another point is the much lower 
kinetic energy, since this is confined to 
that contained in the entering fuel 
alone and consequently reduces the 
whirling-current effect and increases 
the time for combustion. 

Even if a low discharge velocity of 
the oil from the nozzle is to be reckoned 
with, the high oil pressure is still im- 
perative, and experiments have shown 
conclusively that the kinetic energy of 
the entering oil is not sufficient to pro- 
duce an effective whirling within the 
cylinder. All successful solid-injection 
engine designs are, therefore, based on 
methods calculated to increase ma- 
terially the kinetic energy of the enter- 
ing oil stream. 


COMBUSTION PRESSURES 


Experiments were conducted in the 
Hannover Technology laboratory on a 
new Deutz Diesel engine rated at 40 
hp., at 215 r.p.m. with a 19.7-in. stroke 
and 13-in. cylinder bore. The fuel was 
injected through four nozzles to dis- 
tribute it over the entire cylinder area. 
The pressure at the end of compression 
was 510 lb., and the maximum explo- 
sion as shown by a sharp peak in the 
pressure diagram was 810 lb. One of 
the characteristics of the operating 
cycle was the early injection of the 
fuel, before the crank had reached full 
dead center. This is necessary in order 
to utilize the kinetic energy of the in- 
jected oil. The displaced diagrams 
showed that the exhaust began with a 
pressure of 420 lb. The engine there- 
fore operates with an expansion ratio 
of 810 — 420 = 1.92. 

It was found feasible to carry 125 
per cent load without loss in combus- 
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tion efficiency, 30 per cent of the chemi- 
cal energy in the fuel being turned into 
useful work. Smokeless combustion 
prevailed. A heat balance was com- 
piled for the full load of 40.2 hp. The 
indicated horsepower was computed 
and showed that a mechanical efficiency 
of nearly 80 per cent was obtained. 
This high efficiency is due to the ab- 
sence of an air compressor and is there- 
fore considerably higher than with air 
injection engines. 

Recently, the Deutz company has al- 
tered this type of engine to reduce the 
maximum pressure. A test made on a 
60-hp. engine using gas oil, as well as 
tar oil with ignition oil, showed max’- 
mum pressures of 495 and 570 lb. With 
the engine operating at not more than 
full load, combustion began at 420 lb., 
which is below the point of maximum 
compression. It was possible to so 
regulate the combustion as to secure an 
initial pressure not materially exceed- 
ing that of the compression. 

With gas-oil fuel, a test by Professor 
Langer showed a fuel consumption of 
0.41 lb. per hp.-hr. and a thermal effi- 
ciency of 334 per cent. These figures 
place the solid fuel injection in the 
class with high-grade air-injection en- 
gines of the same rating. 


A DUAL COMBINATION ENGINE 


In the Koerting solid-injection design 
an ignition chamber is added, which is 
connected with the compression space 
by a narrow port. Although it has 
been the practice to keep the walls of 
ignition chambers at a high tempera- 
ture, this engine circulates cooling 
water around the chamber and con- 
necting port. This removes the usual 
difficulties experienced with highly 
heated metal walls in contact with hot 
gases. The fuel is injected through a 
single ring-shaped slot on the axis of 
the cylinder. The needle valve is held 
against its seat by an adjustable spring 
and is lifted by the ignition oil pressure 
applied at the proper time. The pump 
delivers the required amount of fuel 
for each working stroke into the needle- 
valve chamber. The injection may be 
timed as desired, as it is independent 
of the piston position in the cylinder. 
The design is adapted to all conditions 
for high or low speed, large or small 
cylinder performance and to all fuels. 

A 100-hp. single-cylinder four- 
stroke-cycle engine was tested with gas 
oil, anthracite coal-tar oil and light 
benzine; the engine operated from fric- 
tion load to the maximum load with a 
smokeless exhaust. No adjustments 
were necessary to change from one fuel 
to another. 

The maximum pressure exceeded the 
compression pressure by only 3 to 12 
per cent. The shape of the combustion 
curve could be changed at will by ad- 
justing the pump spring. The test 
showed that a better efficiency was ob- 
tainable with a slowly rising combus- 
tion line at full load. As the load de- 
creased, the line became more steep as 
the combustion proceeded. It was also 
notable that even when benzine was 
used, no sudden explosive pressure rise 
developed. Displaced diagrams showed 
that on account of the slower vaporiza- 
tion and decomposition the ignition 
with anthracite tar oil was delayed. As 
soon as the cylinder walls heated suffi- 
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ciently, no change in the combustion of 
this oil compared to the others can be 
detected. 

To obtain a fair comparison of solid 
fuel versus air injection, the Deutz en- 
gine, at the Institute for Internal Com- 
bustion Engines at the Technical High 
School at Hannover, is capable of being 
converted to either type of operation. 
The displacement piston can be removed 
and a different cylinder head attached. 
The open fuel nozzle is supplied with 
fuel and air by the oil pump and a two- 
stage air compressor, to conform with 
Diesel-engine practice. 


COMPARATIVE FUEL CONSUMPTION 


Comparison of the fuel consumption 
of the solid-injection with that of the 
air-injection operation shows little dif- 
ference. Even high rotative speeds 
were not prohibitive in obtaining re- 
liable operation with solid injection, 
using heavy oil. 

Only practice can prove conclusively 
whether engines equipped with ignition 
chambers or those that depend on the 
swirling motion of the mixture within 
the cylinder are the more desirable. 
Long life is essential to any stationary 
engine, and this is usually the result 
of moderate maximum pressure and 
low operating speed. It appears, how- 
ever, that the Vickers-type sqlid-injec- 
tion engine with its high pump pres- 
sure, amounting to 1,500 lb. per sq.in., 
is unsuitable to replace the air-injection 
Diesel. 

This practically constant combustion 
efficiency at all loads may be cited as an 
advantage in favor of the solid-injection 
engine. Furthermore, the combustion 
holds true without the use of special 
injection equipment. The governing of 
air-injection engines, while entirely 
satisfactory, requires complicated mech- 
anisms that are not required by solid- 
injection engines, which is still another 
advantage in that it simplifies the 
design. 


INDICATOR DIAGRAMS 


It is of interest to follow the action 
within the cylinder of a solid-injection 
engine carefully, and particularly that 
of combustion. High-pressure heavy- 
oil engines are characterized by the 
nature of the ignition and progress of 
the combustion. For this reason the 
shape and length of the combustion line 
on the indicator diagram are of great 
importance, since they make it possible 
to determine the beginning and com- 
pletion of the chemical reactions. 

It is apparent that the combustion 
line of the solid-injection engine, just 
as in the case of the full Diesel type, 
can be regulated by varying the injec- 
tion pressure. In practice it is, how- 
ever, noticeable that indicator diagrams 
usually show a sharp peak, but this does 
not influence the efficiency of the com- 
bustion. The character of the combus- 
tion line is determined by the timing 
of injection and the period of time re- 
quired to complete the chemical reac- 
tions. This period is shorter in the 
ease of solid-injection engines, as the 
temperature at the point of ignition is 
higher than with air injection, in which 
there is a decided cooling effect due to 
the expansion of the injection air. 
From this it follows that a combustion 
line that falls off rapidly with increas- 
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ing cylinder volume is not necessarily 
inefficient. 

Benzine, brown and anthracite coal- 
tar oil show a difference in the rate of 
combustion only during the time re- 
quired to raise the pressure. This time 
may be expressed in seconds as 

60 
=n X 360 
tions per second and ¢ represents the 
crank angle between the maximum 
pressure and the pressure at the end of 
compression. For benzine, brown coil- 
tar oil and anthracite coal-tar oil this 
pressure ratio varies inversely to the 
values of z. 

In general it may be stated that with 
high temperature a sharp peak in an 
indicator diagram taken from solid- 
injection engines is a sign of high rate 
of combustion, which in turn results in 
more efficient utilization of the energy 
input. This is true because with a 
given cylinder volume the ratio of ex- 
pansion of the burned fuel increases, re- 


where n equals revolu- 
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sulting in low final temperature of the 
exhaust gases. 

A ratio of expansion of 6 is obtained 
in air-injection engines with 10 per 
cent of the cylinder volume filled with 
gases at full load. This ratio increases 
to 13.5 in the case of solid-injection en- 
gines that show a high sharp peak in 
the indicator diagram. This higher ex- 
pansion ratio offsets the losses due to 
belated combustion during the expan- 
sion of the gases. 

This belated combustion (or after- 
burning) takes place in practically all 
solid fuel-injection engines, because 
there is not enough time available to 
complete the mixture and the combus- 
tion. This will be more apparent when 
it is known that even in the case of the 
air-injection engine at the Dresden 
Laboratory the duration of the after- 
burning was equal to three-fifths of the 
total time required for combustion. 
Even when excess air is present, the 
combustion rate is not increased. 





Control of Automatic Hydro-Electric 
Station* 


HE initial starting indication for 
the automatic control of hydro- 

electric stations may be obtained in any 
one of several ways. The following list 
covers the majority of the methods 
which have been used or discussed: 

(A) Water level. 

(B) System frequency. 

(C) Remote control by pilot wire. 

(D) Supervisory control over the 
telephone circuit. 

(E) Manual operation of control 
switch in station. 

(F) Control by manipulation of the 
alternating-current line. 

(G) Control by time switch. 

Combinations of one or more of the 
foregoing have been used in several in- 
stallations. Where the station is con- 
trolled entirely by (A) the indication 
is obtained from a float switch which 
makes contact when the water in the 
forebay rises above a predetermined 
point. Some small systems are using 
method (B) to call additional capacity 
into service when the drop in system 
frequency indicates an overload on the 
generating equipment in service. This 
method has very limited application 
to systems fed principally from small 
water-power plants. If any steam- 
turbine stations are used, the overload 
capacity of the turbine will maintain 
the normal frequency and defeat the 
purpose of the automatic station. If 
several automatic stations are used on 
the same system with this form of con- 
trol, there is no suitable method of 
selection, therefore several stations 
may be called into service when only 
one is wanted. If differential timing is 
attempted, the time required to start 
the last stations is prohibitive since it 
must exceed all the time required for 
the first stations to start and connect 
to the line. 

Method (C) is suitable where the dis- 
tance to an adjoining station with man- 


*Abstract from a paper, “Present Prac- 
tice in the Automatic Operation of Hydro- 
Electric Stations,” by R Wensley, pre- 
sented at the annual convention of the 
American Institute of Electrical Engineers, 
Chicago, June 23 to 27, 1924. 


ual operation is not excessive. Method 
(D) is being used to a large extent in 
the stations being installed at the pres- 
ent time. There are several types of 
equipment available at a wide range in 
price. By the use of some of these it 
is possible to control the starting and 
stopping of the unit, the load, the volt- 
age and the outgoing feeders. The 
same equipment enables the distant 
operator to ascertain the available head 
of water, the gate opening, the load in 
kilowatts, the condition of the feeders 
and any other indications that may be 
desired. All these functions may be 
obtained with the various forms of 
equipment over circuits of from two to 
four wires, which wires may be used 
for magneto or local battery telephones. 
None of these systems will work on 
the same circuit with common battery 
telephones. 

Where natural conditions and the size 
of the plant warrant the expense, it is 
customary to have one resident main- 
tenance man who starts and stops the’ 
station with a control-switch method 
(E) as instructed by the load dis- 
patcher. This man is not expected to 
remain in the station, but is subject to 
call by the dispatcher when required. 

Method (F) is occasionally employed 
where the automatic station is on an 
independent line which may be switched 
from another station. The station is 
started by closing the oil switch on the 
line in the manual station. An alter- 
nating-current voltage relay then causes 
the unit to be started. Upon opening 
the oil switch the machine will be 
tripped by overspeed, due to the sudden 
reduction in load, or by a contact on the 
waterwheel gate which is closed in the 
no-load position, which position the 
governor will promptly cause the gates 
to assume, if the overspeed trip does 
not have a chance to operate. 

Method (G) may be employed where 
hydro-electric units are used to supply 
energy to industrial plants having fixed 
working hours or to switch on addi- 
tional capacity in advance of known 
periods of peak load. 
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In addition to the automatic means 
described, there are two methods of 


partial automatic starting, one by 
means of a multi-wire control and ac- 
tual synchronizing by hand, the other 
by actual hand starting with protective 
features so that the station may be 
permitted to operate without an at- 
tendant. 

Current for the operation may be 
drawn from a transformer connected to 
the alternating-current line or from a 
small storage battery maintained in a 
charged condition by automatic devices 
with current from the exciter. If the 
first method is used, the unit cannot be 
put into service unless the line voltage 
is above 80 per cent normal. If the 
second method is used, the unit may be 
put into service regardless of the line 
condition. 


SPECIAL FoRMS OF CONTROL 


When a generator forms too great a 
percentage of the total generation to 
permit of self-synchronizing, or if the 
generator be difficult or expensive to 
equip with damper windings, an auto- 
matic speed matcher and synchronizer 
is available. The speed matcher con- 
sists of two small synchronous motors, 
one for the machine and one for the 
bus. These are connected to a mechan- 
ical differential, which in turn is con- 
nected to contacts which control the 
speed-adjusting motor on the water- 
wheel governor. Any difference in 
speed of the two motors results in a 
movement of the differential and conse- 
quent operation of the adjusting 
motor. The speed of the wheel is thus 
adjusted as though in an ordinary man- 
ual station. The automatic § syn- 
chronizer awaits the first favorable 
point and closes the breaker. The gov- 


ernor is then opened wide to pick up 
the load. 
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It is also possible to ease the shock 
of self synchronizing by the use of 
current-limiting reactors which are 
connected between the machine and the 
bus until synchronous operation is at- 
tained. The reactors are then shorted 
by a second breaker. The same result 
may be obtained if step-up trans- 
formers are used for the output by syn- 
chronizing with a _ low-voltage tap, 
after which the generator is transferred 
to full voltage just as a tap-started 
synchronous motor is controlled. 

High-head plants offer additional 
problems in control, as the velocity of 
the water is so great that it must be 
handled with great care. Load control 
is usually had by opening or closing 
the needle valve with a motor. The de- 
flector which is used for speed control 
should be interconnected with the 
needle-valve control so that there will 
be no unnecessary waste of water off 
the deflector. Thus if the wheel is 
carrying 90 per cent load and system 
conditions cause the wheel to drop to 
70 per cent load, the deflector will be 
wasting 20 per cent of the water. The 
automatic control should promptly close 
the needle valve sufficiently so that this 
20 per cent of water may be saved. 
Hydraulic engineers will doubtless ques- 
tion the accuracy of these figures but 
the percentages are intended only for 
illustration. 

In order that the small automatic 
generating stations may prove to be a 
financial success, it is obvious that con- 
struction costs must be minimized. 
Past manual practice in building de- 
sign and equipment should be forgotten. 
It should be remembered that extreme 
simplicity of construction, small units 
located at frequent intervals and entire 
absence of emergency switching or re- 
serve capacity in any one station, will 








1047 


deliver more kilowatt-hours at less ex- 
pense than a few large units with ex- 
pensive hydraulic development, elab- 
orate emergency equipment and fine 
buildings. 


Three-Cylinder Turbine 
Geared to Propeller Shaft 


A turbine unit, as in the figure, con- 
sisting of a high, intermediate and a 
low-pressure element each connected 
by its individual pinion to a single gear, 
drives each of the two propeller shafts 
of the steamship “Orama” as described 
in the May 28, 1924, issue of The 
Engineer (London). Each turbine is 
a Parsons type and develops 10,000 
shaft horsepower, with the component 
elements operating at 1,370 r.p.m., giv- 
ing propeller speed of 95 r.p.m. Two 
rows of velocity compound blading are 
used on both the high-pressure and in- 
termediate units, while the low-pres- 
sure is a straight reaction type. Re- 
versing wheels are built into the inter- 
mediate and low-pressure elements. 
The power available in the reverse 
direction equals 70 per cent of that 
when going ahead. 

The turbines are joined to the double 
helical pinion shafts by flexible coup- 
lings. The main thrust block is of the 
Michell type. It will be noted that an 
auxiliary gear wheel is placed at the 
end of a mainshaft near the coupling, 
which is for the purpose of turning the 
shaft over by means of an electrical 
motor as required for purposes of ad- 
justment and erection. The high-pres- 
sure element is placed at the top as 
in the figure, with an intermediate one 
side and a low on the other. Steam is 


supplied at 215 lb., 150 deg. F. super- 
heat. 
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High, intermediate and low-pressure turbine elements are geared to propeller shaft, situated respectively 





at the top, the near and far sides 











ELD in Kansas City at the Muehle- 
back Hotel on June 10 to 12, the 
spring meeting of the American Society 
of Heating and Ventilating Engineers 
was a decided success from the view- 
points of attendance and technical dis- 
cussion. The entertainment was such 
as could be expected from Missouri 
hospitality coupled with the Kansas 
City spirit. The topics of chief interest 
were the code, research, and the con- 
tinuance of the research laboratory, 
whose existence has been threatened by 
a lack of funds to meet the annual 
budget. At the annual meeting in Jan- 
uary the financial status of the labora- 
tory had been outlined and various 
recommendations made to improve con- 
ditions, among them an increase of $10 
in dues to be applied to the laboratory 
and the rescinding of the restriction on 
research for compensation. 


LABORATORY ENDOWMENT FUND 


Another effort was the appointment 
of a committee to investigate the feasi- 
bility of an endowment fund of $500,- 
000 to $1,000,000 that would insure a 
definite income regardless of business 
conditions. At the present meeting it 
was reported that the times were not 
opportune for the endowment and that 
an effort made to have the government 
take over the work through the Bureau 
of Mines had not been successful. With 
a fund of about $4,000 and a budget 
exceeding $30,000 active solicitation 
had been necessary with the result that 
just enough funds had been secured to 
carry on up to the present time. For 
the remainder of the year it had been 
necessary to curtail the work, reduce 
the corps of éxperts engaged and to 
accept the generous offer of Dean 
Anderson, director of the laboratory, 
donating his six months’ salary. 

As at the annual meeting it was 
recognized that the research labora- 
tory had become the bone and sinew of 
the society, that its work had been 
appreciated all over the world and that 
too much had been accomplished to 
quit at the present stage. Among the 
many things accomplished by the lab- 
oratory in the last five years, 56 papers 
had been published, many of them 
worthy contributions to science, whose 
full value, as in all research, would not 
be reached for fifty years. To make 
this more apparent to the profession, a 
committee had been ap»ointed to go 
over this literature, assemble like in- 
formation and make it available for 
practical use. By discussion ard sug- 


gestions all chanters were to be given 

an opportunity to help in this work. 
As to ways and means of tiding over 

laboratory affairs until conditions were 
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more favorable, it was pointed out that 
the $10 increase would provide a basic 
fund of $17,000 a year. Increasing the 
advertising rates in the “Guide” looked 
feasible and might add a profit of $10,- 
000 a year, with additional income from 
commercial testing. As had _ been 
pointed out in the introductory business 
session, the profit from the “Guide” had 
been growing each year and for the 
present year should show a large gain, 
as 10,000 copies of this excellent hand- 
book had been printed. The member- 
ship too was on the gain, as the total 
including prospectives had now reached 
2,055 and a petition for a new Pacific 
Northwest chapter had come in during 
the convention. To show its apprecia- 
tion for the gréat work accomplished 
by the research laboratory, the con- 
vention extended a rising vote of 
thanks, including the executives of the 
United States Public Health Service 
and the United States Bureau of Mines 
for their generous co-operation and 
assistance. 


RESEARCH SESSION 


An entire morning session was de- 
voted to Research, including papers on 
the value of the Katathermometer in 
effective temperature study, effective 
temperature applied to industrial ven- 
tilation problems, correlation of skin 
temperatures to physiological reactions, 
leakage around window openings, prac- 
tical applications of the new heat-flow 
meter which received such favorable 
attention at the annual meeting and a 
paper showing how the flow of steam 
and condensation is affected by high 
pressure, horizontal offsets and valves. 
The paper last named contained what 
had been gathered at the laboratory on 
critical velocities of steam and con- 
densate mixtures since the last meeting 
in January. Pressures up to 3 lb. were 
employed and some interesting data 
were secured. 

It had been anticipated that the 
society at this time would be in a posi- 
tion to adopt the code of minimum re- 
quirements for the heating and ventila- 
tion of buildings as revised in accord- 
ance with suggestions made at the 
annual meeting. Developments showed 
that this would be impracticable, so it 
was gone over section by section and 
received with certain suggestions for 
revision in the hope of final discussion 
and adoption at the next annual meet- 
ing. Discussion centeved on that part 
of Section III dealing with the outside 
temperature, to be used in computing 
the heat loss from a building, whether 
it should be 10 or 15 deg. above the 
lowest temperature recorded or the 
average low temperature for the past 
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ten years. 


This base temperature on 
which heat losses of buildings is cal- 
culated, was the only essential differ- 
ence between the code under discussion 
and that of the Heating and Piping 


Contractors National Association. The 
results obtained from either code were 
practically identical. It was desirable 
that the two codes be unified, and a 
committee was appointed to bring this 
about. Other major items considered 
in this section were the variations in 
the coefficients for changing from still 
to moving air for different construc- 
tions, average wind velocities in cold 
and warm weather and the method to 
employ for determining air infiltration. 
The crack measurement plan was fav- 
ored over the air changes per hour, as 
the latter was empirical and not scien- 
tific, although it would be used for a 
check owing to the present lack of data 
for applying the better method. 

Methods to use for dust determina- 
tion, the practical use of the synthetic 
air chart, radiator rating by square 
feet or heat emission and the rating of 
heating boilers were factors in other 
sections of the code that were con- 
sidered. It appears that committees of 
the Boiler Manufacturers’ Association, 
the Heating and Piping Contractors 
and the Research Committee of the 
Society are now at work on this 
troublesome question of boiler rating. 
A favorable termination to their efforts 
is anticipated, so that the society went 
on record as favoring co-operation with 
this body to insure uniform results. 

It will be recalled that the code is 
lengthy, as it was prepared with the 
viewpoint of providing a comprehensive 
basic background for estimating heat 
requirements of buildings. Formulas 
are given and specific methods with 
suggestions as to the equipment to use. 
By some it was deemed advisable that 
the code should contain only require- 
ments and leave the design to the engi- 
neer. Also that a careful study of the 
code should be made as to what parts 
should be selected for passage into law 
and the portions intended as informa- 
tion for the engineer and contractor. 


VENTILATION SESSION 


For the ventilation session there 
were two papers—one on “Ozone and 
Its Use in Ventilation,” by Frank E. 
Hartman, and the other on the “Mod- 
ern Trend in the Science of Ven- 
tilation,” by Perry West. The latter 
paper reviewed two decades of evolu- 
tion in ventilation, theoretical stand- 
ards and air sanitation. An interesting 
feature was a discussion of the syn- 
thetic air chart in which certain modifi- 
cations were proposed and for the first 
time a careful mathematical analysis 
made of the chart, assuming certain 
conditions and showing the results, 
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Of the other papers presented at the 
conveniion, perhaps the most interest- 
ing was one by E. K. Campbell dealing 
with a new method of heating and 


humidifying a flour mill. A fan-blast 
furnace system with special features 
was employed. Duct systems admit- 
ting air to each floor on one side of 
the building and taking it out on the 
other side made it possible to recircu- 
late the air, recovering in the winter 
the heat from the mechanical processes, 
amounting to from 30 to 50 per cent 
of the requirements, and ventilating 
the building in summer. More com- 
plete details will be given in an early 
abstract of the paper. 

Other papers presented were: “De- 
termining Dry Return Proportions,” by 
R. V. Frost; “Performance of a Warm 
Air Furnace with Anthracite and Bitu- 
minous Coal,” by A. P. Kratz; and 
“Selecting Wall Stacks Scientifically 
for Gravity Warm Air Heating Sys- 
tems,” by V. S. Day. In the paper 
first named the author analyzed the 
O’Bannon charts dealing with the 
simultaneous flow of air and water in 
pipes and showed how they must be 
taken into account in properly propor- 
tioning dry return capacities. The 
second paper compared the rerfor- 
mance of the same furnace operating 
with anthracite and bituminous coal 
and with the latter fuel showed the 
effect of the use of a slotted firepot. 
In his paper Mr. Day presented some 
interesting charts showing the relation 
between stack area, mean velocity of 
flow in stack and register air tempera- 
ture and heating effect. 

Features on the entertainment pro- 
gram were automobile trips over the 
city’s famous drives, inspection trips 
to engineering projects, an informa? 
reception and dinner dance, a golf meet, 
and as the big event, the banquet at 
the hotel, with novel entertainment and 
a speaker of national reputation, Dr. 
C. L. Aked, who chose as his subject 
anecdotes and gossip concerning Lloyd 
George. Special entertainment was 
provided daily for the ladies in at- 
tendance. 


Thirty-eighth Annual Conven- 
tion of the American Order 
of Steam Engineers 


The American Order of Steam Engi- 
neers held its thirty-eighth annual con- 
vention in Moose Hall, Philadelphia, 
June 9 to 13. From the general inter- 
est displayed and attendance view- 
points it was the most successful held 
in recent years. The National Council 
of the Ladies Auxiliary, consisting of 
fifty delegates, held its first annual 
meeting in the Majestic Hotel and was 
voted a success. Entertainment, con- 
sisting of theater parties, dinners, out- 
ings and automobile rides to the vari- 
ous points of interest, were provided by 
the local committee. 

The Mechanical Exposition, repre- 
senting the products of sixty-four com- 
panies, occupied the first floor and 
elected the following officers: Presi- 
dent, William J. Brice; vice-president, 
Everett J. Downs; secretary, C. F. 
Frick; assistant secretary, Louis H. 
Deitz; treasurer, John W. Armour; 
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assistant treasurer, Everett J. Downs; 
director of exhibits, A. R. Nelson. 

Officers elected, American Order of 
Steam Engineers: Chief engineer, 
Chas. T. Burger; first assistant engi- 
neer, Horace A. Hewlings; recording 
engineer, Charles P. Hartman; corre- 
sponding engineer, William S. Wetzler; 
treasurer engineer, John J. Kelly; 
senior master mechanic, Oscar Kurtz; 
junior master mechanic, Ray Bowman; 
chaplain, John Parkinson; inside sen- 
tinel, Robert Altemose; outside sen- 
tinel, A. P. Dreisback; treasurer, James 
K. Holland. 


Stoker Manufacturers Meet 


The annual meeting of the Stoker 
Manufacturers’ Association was held 
at the Edgewater Beach Hotel, Chicago, 
June 2, 3 and 4. The engineering 
papers and discussions centered about 
the consideration of preheated air and 
its effect on the design and perform- 
ance of stokers; on refractories and 
their importance to stoker installations. 
The engineering committee of the asso- 
ciation has outlined considerable study 
of these subjects for the coming year. 

At this meeting was introduced a 
new handbook of the Stoker Manufac- 
turers’ Association, which standardizes 
certain practices in the design and 
operation of stoker installations. Early 
publication of a condensed catalog of 
the equipment manufactured by the 
members of the association was as- 
sured at this meeting. This catalog 
will present an engineering description 
of all mechanical stokers manufactured 
by members and will be distributed to 
the engineering profession at large and 
to interested parties making request. 

W. H. Rea, president of the Detroit 
Stoker Co., was elected president of 
the association for the year 1924-25. 
Entertainment during the convention 
consisted of golf tournaments with 
suitable prizes for members and guests. 


Geological Survey Outlines 
New Water-Power Surveys 


Extensive river surveys and water- 
power and irrigation investigations will 
be made in 1924 by the Geological Sur- 
vey. This work is done in connection 
with the administration and classifica- 
tion of the public lands and is therefore 
confined to the Western States. 

The plans for 1924 contemplate many 
items of work: 

In Idaho 350 miles on Clearwater 
River and 120 miles on Payette River 
will be mapped and dam sites on these 
streams will be surveyed; in Oregon 
branches of Coquille River will be sur- 
veyed, the work to cover 40 miles of 
river channel, 2 dam sites and 2 reser- 
voir sites. On Umpqua River 10 dam 
sites, 1 reservoir site and 47 miles of 
tributary streams will be surveyed; in 
California a contour map will be made 
of the Salton Sea area. 

In Utah the work of mapping streams 
in the Uinta basin will be continued; 
in Colorado surveys will be made on 
San Miguel River (50 miles); Dolores 
River (40 miles); Gunnison River (13 
miles); Taylor River (31 miles); Roar- 
ing Fork (30 miles); Eagle River (50 
miles); and Blue River (50 miles); in 
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Nevada, Arizona and California the 
study of the power resources of the 
Colorado River will be continued; in 
Washington the work will include the 
completion of the report on the water 
powers of the Cascade Range, four 
parts of which have already been pub- 
lished as water-supply papers; in Mon- 
tana, Wyoming, and New Mexico, in- 
vestigations of the irrigability of the 
public lands will be continued. Steam- 
flow records will be collected in connec- 
tion with all these power and irrigation 
projects. 

The organization and the personnel 
of the Geological Survey are especially 
adapted to water-power investigations, 
and every branch and division of the 
Survey does some part of the work. 
The river surveys are made by the 
topographic branch, which is probably 
the largest organization of topographic 
engineers in the world; the quantity of 
water available is determined by the 
water-resources branch, which main- 
tains 1,600 gaging stations where the 
daily flow of rivers and canals in all 
parts of the country is measured; the 
geologic formation at dam and reser- 
voir sites are examined and reported 
upon by members of the _ geologic 
branch. The results of these field in- 
vestigations are combined and studied 
by the land classification branch to dis- 
cover the lands that will probably be 
affected by water-power development, 
and such lands are classified as power 
sites. 

Finally the editorial and map-making 
divisions of the Survey combine to 
publish the material collected by the 
four branches and thus to make it 
available for public use. 

Most of the maps made in this work 
will be published and will be available 
for purchase at moderate prices. The 
reports prepared as a result of these 
surveys will either be published as 
water-supply papers or will be kept 
open for public inspection at the dis- 
trict offices of the Geological Survey 
as well as at Washington, D. C. 


Trade Commission Authority 
Challenged 


The challenge, expressed through a 
writ of injunction secured in the name 
of the Maynard Coal Co., Columbus, 
Ohio, of the authority of the Federal 
Trade Commission by the National Coal 
Association was discussed by Harry L. 
Gandy, of Washington, D. C., executive 
secretary of the bituminous coal oper- 
ators’ organization at a meeting, held 
on June 10, of the Southwestern Inter- 
state Coal Operators’ Association. 

“Principles of great importance,” 
said Mr. Gandy, “not only to the coal 
industry but to all business are at stake 
in this suit, in which the Federal Trade 
Commission plead an entirely new doc- 
trine. The commission insisted that the 
control of the interstate commerce goes 
to the source of the commodity and 
advanced this theory as the authority 
under the constitution for its activities. 
You need no stretch of imagination to 
see how quickly governmental depart- 
ments in Washington would take their 
way into all business if such a plea 
should be sustained. The lower courts 
denied the contention, and the case is 
now on its way to the Supreme Court.” 
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St. Lawrence Commission Sees Model of 


Niagara Falls Demonstrated 


A Miniature of the Falls Has Been Constructed To Show the Effects of 
Remedial Works in Producing a Better Distribution of the Water 
Over the Horseshoe Falls and the Prevention of Erosion 


EMBERS of the United States 

St. Lawrence Commission, ac- 
companied by the American members 
of the Joint Engineering Commission, 
began an inspection tour of the St. 
Lawrence River June 13. The itinerary 
called for a busy trip until June 18. 

This is the first official step of the 
Commission, recently appointed by 
President Coolidge to co-operate with a 
similar Canadian commission in plans 
for navigation and power development 
of the St. Lawrence waterway. The 
tour was arranged to afford the mem- 
bers an opportunity of getting a visual 
impression of the river and the works 
already established. 

Secretary Hoover was unable to join 
the party until the morning of June 14, 
owing to official business in Washing- 
ton. 

Members of the Commission are: 
Secretary of Commerce Herbert Hoover, 
chairman; William C. Breed, of New 
York City, former president of the New 
York Merchants Association; former 
Governor James P. Goodrich of In- 
diana; James E. Davidson, of Bay City, 
Mich., vice-president of the American 
Ship Building Co.; Charles Lucius 
Allen, of Worcester, Mass.; James R. 
Howard, of Chicago, former president 
of the American Farm Bureau Fed- 
eration; James D. Noonan, of the 
American Federation of Labor; Stephen 
D. Davis, Washington, D. C., counsel 
for the Commission; and Charles P. 
Craig, of Duluth, Minn., executive 
secretary. Col. William Kelly and Col. 
Edgar Jadwin, U. S. A., are the mem- 


bers of the engineering commission 
and technical advisers to the United 


States Commission. 


One of the problems considered by 
the commission was the erosion of the 
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Falls Power Co. This model is 100 ft. 
by 125 ft. in dimensions. Its first pub- 
lic demonstration was made before the 
commission June 13, showing various 
results in stream flow by the installa- 
tion of remedial sworks in the form of 
submerged weirs, artificial islands, rock 
removal and excavated channels. Along 
the Canadian and American shore lines 
of the model the intakes of the various 
power houses and the power houses 
themselves are reproduced in miniature. 
Water for producing the miniature 
river and falls is supplied by a pump 
connected by a pipe line with the river. 








Horseshoe Falls at Niagara and the 
effect of a greater diversion of water 
for power purposes. 
of the falls complete in every detail 
in regard to volume of water, river-bed 
gradient, height of falls and quantity 
of water diverted, has been constructed 
by the engineering staff of the Niagara 











Fig. 2—Airplane view of Niagara Falls corresponding in area and 
viewpoint to the model Fig. 1 


A model (Fig. 1) 








: “S 
ou 
‘ Ne 


om 
Bea 

















Fig. 1—Scale Model of Niagara Falls built by the Engineers of the 
Niagara Falls Power Co., over-all size, 100 by 125 feet 


The demonstration was carried out 
under the direction of John L. Harper, 
chief engineer and vice-president of 
the Niagara Falls Power Co. Mr. Har- 
per, before beginning the demonstra- 
tion, reviewed the effects of erosion on 
the Horseshoe Falls. He said that 
erosion threatened to change the falls 
to a “V” shape and pointed out that 
something should be done to preserve 
the present shape. 

The flow of the water over the 
American and Horseshoe Falls under 
present conditions is 150,000 cu.ft.-sec., 
which was indicated on a dial at the 
side of the model. This does not in- 
clude the 56,000 cuft. diverted for 
power development at the falls and to 
operate the Erie Canal. At the present 
time only about 5 per cent of the total 
water flows over the American Falls. 

The first demonstration was to in- 
crease the diversion from the river 
above the falls to what corresponded 
to 80,000 cu.ft.-sec. This gave a con- 
dition similar to what might be ex- 
pected with 130,000 cu.ft.-sec. flowing 
over the falls. To distribute the water 
more evenly over the Horseshoe Falls, 
Col. W. D. Warren, Army Engineer, 
has proposed the use of submerged 
weirs. Miniatures of these weirs were 
placed above the brink of the model 
falls with the result that the heavy 
flow was diverted away from the apex 
of the horseshoe and distributed more 
evenly over the sides. 

Another feature of the demonstration 
was the removal of the weirs and plac- 
ing two islands farther back from the 
crest of the falls. These gave an effect 
similar to the weirs, but somewhat 
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more attractive. In this respect Mr. 
Harper called attention to what nature 
had done for the American Falls by 


supplying islands for’ distributing 
equally the water over the crest of the 
falls. 

Another proposal for the control and 
distribution of the water over the 
Horseshoe Falls is to remove a rock 
island near the upper end of the Ameri- 
can rapids above the falls. The repre- 
sentation of this island was removed 
from the model with the result that an 
almost dry condition was produced 
around three Sister Islands just above 
Goat Island. Just below the intake for 
the Queenston plant of the Hydro- 
Electric Power Commission of Ontario, 
submerged weirs were placed on the 
model with fairly good results. 

Mr. Harper said that the power engi- 
neers who had worked on the proposi- 
tion did not propose to tell the govern- 
ment representatives what should be 
done, but merely what could be done. 
Every operation carried out in the 
demonstration, he said, was possible in 
modern engineering. 

After the demonstration the mem- 
bers of the commission and their friends 
had luncheon at the Niagara Falls 
Country Club as guests of Alfred H. 
Schoelkopf, after which the Queenston 
plant of the Hydro-Electric Power Com- 
mission of Ontario was visited. 


Shipping Board Awards 


Contracts on Coal 


The United States Shipping Board at 
New York on June 2 opened bids for 
furnishing and delivering alongside 
vessels and stored in bunkers operated 
by the board from New York harbor, 
a maximum of 18,000 gross tons of 
bituminous coal per month, deliveries 
to run over a period of 12 months. The 
specifications called for coal with a 
minimum of 14,500 B.t.u., bidders to 
give the names of mines from which the 
coal is to be shipped. Bids for this 
tonnage were opened by the board on 
May 12 and later rejected because of 
the failure of some of the bidders to 
name the mines from which coal was 
to be shipped. There were seventeen 
bidders on June 2, and the prices along- 
side ranged from $5.19 to $6, as com- 
pared with $5.17 to $6.12 on the former 
opening. 


Progress Made on Salt Lake 


Steam Plant 


Work on the addition to the Utah 
Power & Light Co.’s Jordan steam 
stand-by station in Salt Lake City, is 
progressing satisfactorily, and it is ex- 
pected that the new 20,000-kw. turbo- 
generator will be ready for operation 
by the end of the year. The present 
capacity of the plant is 15,000 kw., and 
this with the new unit will give the 
company a stand-by capacity in steam 
of 35,000 kw., to use in conjunction 
with its extensive hydro system. In 
addition to the boiler plant, generating 
and auxiliary equipment, the project 
involves the construction of a dam in 
the Jordan River for condenser circu- 
lating water. Approximately $2,000,- 
000 is being spent in making these im- 
provements. 
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Horace M. Swetland, Noted 
Publisher, Dies 


H. M. Swetland, president of the 
United Publishers Corporation, which 
publishes Iron Age, Dry Goods Econo- 
mist, Automotive Industries and other 
important business publications, died at 
his home in Upper Montclair, June 15. 
He was one of the pioneers of modern 
industrial publishing and had been a 
leader in raising journalistic standards 
through his activities in the Associated 
Business Papers. At one time he was 
owner of Power and of Engineering 
& Mining Journal (as it was then 
called), both now owned by the 
McGraw-Hill Company. 

Mr. Swetland was born in Chautau- 
qua County, New York, in 1853. In 
1880 he came to New York as reporter 
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and as subscription and advertising 
salesman of the Boston Journal of 
Commerce. In 1884 he became Boston 
representative of Power, later coming 
to New York and assuming the man- 
agement of that publication. In this 
capacity he was associated with James 
H. McGraw, now president of the Mc- 
Graw-Hill Company, and Emerson P. 
Harris. The association was discon- 
tinued in 1888, when Mr. Swetland pur- 
chased Power, the ownership of which 
he retained until he sold it to the late 
John A. Hill in 1900. 

For many years thereafter, Mr. 
Swetland gave his chief attention to the 
publication of the magazines serving 
the automotive industry. In 1911 he 
organized the United Publishers Corpo- 
ration, which brought together publica- 
tions in the steel, automotive, building 
and textile fields. He was elected 
president of that corporation and re- 
tained that office to the time of his 
death. He was also president of the 
National Publishers Association, the 
Class Journal Company, the Federal 
Printing Company, the U. P. C. Realty 
Company, and the Swetland Realty 
Company, and a director of the Com- 
mercial Trust Company. 

Mr. Swetland’s work and contribu- 
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tion to industrial publishing are well 
set forth in the following tribute paid 
to him by his life-long friend and for- 
mer associate, Mr. McGraw: 

“Mr. Swetland’s success as a man 
and a publisher was due to a rare com- 
bination of personal qualities and busi- 
ness acumen. He was a tireless worker, 
had great penetration, concentration 
and perseverance. He was an organ- 
izer of the first rank and was always 
a co-operator. His ideals in publishing 
were high, service to the readers of 
his publications being his first consid- 
eration. The publishing business has 
lost an outstanding figure in the pas- 
sing of Horace M. Swetland, but his 
work will endure in the great institu- 
tions to which he gave unstinted devo- 
tion and in the lives of those whom 
he trained in the technique of publish- 
ing and encouraged to make the best 
of their opportunities.” 

Mr. Swetland not alone won for him- 
self marked distinction in American 
technical journalism and in those in- 
dustries which his papers served, but-— 
what he prized more—the hirh regard 
and respect of all his very wide circle 
of associates, business and social. To 
these his passing brings a keen regret. 


Storage by Railroads Would 


Level Coal Production 


If the railroads would store 20,000,- 
000 tons of coal during every summer, 
as they did in 19238, it would go far 
toward solving the coal problem of the 
nation. The country would follow their 
lead and they would benefit largely. 
This doctrine was driven home to 500 
railroaders attending the International 
Railway Fuel Association at Chicago, 
recently. 

F. G. Tryon, of the United States 
Geological Survey, brought it up 
“merely as a parliamentary question” 
but forcefully, in his address. He also 
praised the United States Coal Com- 
mission when he paid tribute to the 
value of the great mass of data on coal 
and coal mining that the commission 
collected. He defended the commission 
in a few words for not producing a 
panacea for all the ills of coal. The 
coal commission showed good judgment 
by not trying to produce any such thing, 
he said. 

His parliamentary question was: 
“Why should not the railroads of this 
country store 20,000,000 tons of coal 
every summer?” He _ showed with 
charts how the coal production of the 
nation fluctuates wildly and disas- 
trously to everybody concerned, includ- 
ing the railroads, and pointed out how 
the coal-production curve had been flat- 
tened during 1923 by the admirable 
program of storage in which the <coun- 
try indulged. Railroads stored 19,800,- 
000 tons early in 1922 against the strike 
and 19,000,000 tons during the summer 
of 1923, as compared with a storage of 
but 13,000,000 tons to meet the emer- 
gency of war. Thus he demonstrated 
that 20,000,000-ton storage programs 
are entirely possible by American rail- 
roads. The exact cost should be studied 
to determine just what losses there are 
from fire and chemical change and what 
counterbalancing gains there are by 
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getting railroad coal out of the way of 
revenue coal each fall and winter. 

Coal production now is so heavy that 
the railways never again can handle it 
in bursts, as formerly, without tremen- 
dous additions to equipment. This 
probably never will be necessary, he 
said, if the whole country, led by the 
railroads, will store each year as it did 
in 1923. 


Rensselaer To Celebrate 


Centenary 


The Rensselaer Polytechnic Institute, 
of Troy, N. Y., is to celebrate the hun- 
dredth anniversary of its foundation on 
October 3-4. As it is the oldest school 
in any English-speaking country, now 
in existence, established for the pur- 
pose of teaching science and engineer- 
ing, it is proposed to celebrate this 
fact of great interest to engineers, in 
becoming fashion. The tentative pro- 
gram follows: 

Friday, Oct. 3, Morning—Addresses 
by the Secretary of Commerce of the 
United States, the Governor of New 
York, the Mayor of Troy, the President 
of the University of the State of New 
York and representatives from engi- 
neering Societies of foreign countries; 
Afternoon—Unveiling of tablets; Eve- 
ning—Dinner to delegates and alumni; 
pageant representing events of interest 
in the history of the school and the 
progress of the engineering profession 
during the past hundred years. 

Saturday, Oct. 4, Morning — Short 
addresses by the Presidents of Univer- 
sities and schools of engineering and 
by the Presidents of the A.S.C.E., 
A.S.M.E., A.IE.E., A.I.M.&M.E., and 
the National Academy of Sciences; 
Afternoon—Alumni meeting; Evening 
—Alumni meetings and pageant. 
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The Detroit Engineering Society will 
have as the subject of its July 25 meet- 
ing, “Mechanical Refrigeration.” A. D. 
McLay, of the Detroit Edison Co., will 
be the speaker. 


The New England States Association 
of Stationary Engineers will hold its 
convention and exhibition at the Massa- 
chusetts Institute of Technology, Cam- 
bridge, Mass., July 24-26. The opening 
exercises of the Mechanical Exhibition 
will take place at 2 p.m., on Thursday, 
July 24, and the convention proper will 
be opened at 8 p.m. on the same day, 
with a business session on Friday. The 
usual entertainment program on Friday 
night and an outing on Saturday will 
be given. 





Personal Mention 
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Frederick Krug, of the Porto Rico 
Railway, Light & Power Co., San Juan, 
has been advanced to superintendent of 
power production under the recent re- 
organization of the company’s light and 
power division. 





Coming Conventions 


American Electrochemical Svuciety. 
Dr. Colvin G. Fink, Columbia Uni- 
versity, New York City. General 
meeting at Detroit, Mich., Sept. 
25-27. 

American Institute of Chemical Engi- 
neers. Dr. John C. Olsen, Poly- 
technic Institute of Brooklyn, New 
York. Summer meeting in Den- 
ver, July 16-19. 


American Institute of Electrical 
Engineers. F. L. Hutchinson, 33 
West 39th St., New York City. 
Annual convention, Edgewater 
Beach, Chicago, Ill.. June 23-27. 


American Society for Testing Mate- 
rials. . L. Warwick, University 
of Pennsylvania, Philadelphia, Pa. 
Annual meeting, Chalfonte-Had- 
don Hall, Atlantic City, N. J. 
June 23-28. 

Association of Iron & Steel Electri- 
cal Engineers, John F. Kelly, 1007 
Empire Bldg., Pittsburgh, Pa. An- 
nual meeting and exposition. at 
Duquesne Garden, Pittsburgh, Pa., 
Sept. 15-20. 

Association of Municipal Electrical 
Utilities of Ontario. S. R. A. Clem- 
ent, 190 University Ave., Toronto, 
Ont. Meeting at Niagara Falls, 
June 26-28. 

Canadian Association of Stationary 
Engineers. Gordon C. Keith, 51 
Wellington St., West Toronto, Ont. 
Annual meeting, St. Thomas, Ont., 
June 24-26. 

Empire State Gas and Electric As- 
sociation. C. H. B. Chapin, 5618 
Grand Central Terminal Bldg., 
New York City, N. Y. Convention 
at Lake Placid, Oct. 6-7, 1924. 

Illuminating Engineers Society. N. 

MacDonald, 29 West 39th St., 
New York City. Convention at 
Briarcliff Manor, N. Y., Oct. 27-31. 

Management Congress, First Inter- 
national. Prague, Czechoslovak, 
July 21-24. 

National Association of Stationary 
Engineers, Fred W. Raven, 417 
South Dearborn St., Chicago, Ill. 
Annual convention and exhibition 
at Hotel Pantlind, Grand Rapids, 
Mich., Sept. 8-13. Annual conven- 
tions and exhibitions of the state 
associations are scheduled as fol- 
lows: Connecticut Association at 
Bridgeport. June 27-28. George 
F. Klopfer, 30 East Pearl St., New 
Haven, Conn. New England States 
Association at Cambridge, Mass., 
July 24-26. Freeman L. Tyler, 32 
Briggs St., Taunton, Mass. Wis- 
eonsin Association at Fond du Lac, 
July 24-26. Vincent Todd, 25 
Fourteenth St., Fond du _ Lac. 
Minnesota Association at Fari- 
bault, Minn., July 31, Aug. 1-2. C. 
A. Nelson, 800 22nd Ave., N. E. 
Minneapolis. Michigan Association 
at Grand Rapids, Sept. 8. Wm. H. 
Yeomans, 209 Plainfield Ave., 
Grand Rapids. 

National Safety Council. a. Fy. 
Cameron, 168 North Michigan Ave. 
Chicago, Ill. Thirteenth annual 
congress at Louisville, Ky., Sept. 
29-Oct. 3. 

New England Water-Works Asso- 
ciation, Frank T. Gifford, 715 Tre- 
mont Temple, Boston, Mass. An- 
nual convention at Powers Hotel, 
Buffalo, N. Y., Sept. 23-26. 

Northwest Electric Light & Power 
Association. C. H. Gueffroy, Paci- 
fic Power & Light Co., Portland, 
Ore. Convention at Gearhart 
Hotel, Gearhart, Ore., June 25-27. 

Ohio Electric Light Association. D. 
L. Gaskill, Greenville, Ohio. An- 
nual meeting at Hotel Breakers, 
Cedar Point, Ohio, July 8-11. 

Society for the Promotion of Engi- 
neering Education, Charles F. 
Scott, University of Pittsburgh, 
Pittsburgh, Pa. Annual meeting, 
University of Colorado, Boulder, 
Colo., June 25-28. 

World Power Conference. O. C. Mer- 
rill, Federal Power Commission, 
Washington, D. C. British Empire 
Exhibition, Wembley, London, June 
30-July 12, 
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Owen D. Young, of the General Elec- 
tric Co., was elected president of the 
board of trustees of St. Lawrence Uni- 
versity, Canton, N. Y., on Monday, June 
9, at its annual meeting. He is suc- 
ceeding Judge Ledyard P. Hale, re- 
signed. 


Charles E. Colborn, connected for 
several years with the Springdale plant 
of the West Penn Power Co., has re- 
cently been transferred to the Rives- 
ville plant of the Monongahela West 
Penn Service Co., Rivesville, W. Va., 
as efficiency engineer. 








Obituary 








Frank B. Gilbreth, efficiency engi- 
neer, author and internationally known 
war worker, died on June 14 of heart 
disease, while telephoning his wife 
from a booth at the railroad station, 
Montclair, N. J., while on his way to 
New York from his Montclair home. 

In 1895 Mr. Gilbreth became a prac- 
ticing engineer in Boston, where he 
remained until 1904, when he came to 
New York City, opening offices here in 
1911 as consulting management engi- 
neer. He took, as his partner, Mrs. 
Gilbreth, who is a graduate lawyer 
from the University of California with 
a Master of Laws degree. He later 
traveled extensively in Europe. He was 
a member and officer of numerous 
scientific societies and the inventor of 
the micro-motion and chronocyclegraph 
processes for determining fundamental 
units and methods of industrial educa- 
tion for crippled soldiers. 

Among his literary works are “Field 
Systems,” “Concrete System,” “Brick- 
laying,” “Motion Study,” and with Mrs. 
Gilbreth “Time Study,” as well as a 
large number of pamphlets and articles 
for scientific journals. He was also in- 
terested in the campaign for simplified 
spelling, urging all engineers to get 
back of the movement as a great time- 
and labor-saving device. Mr. Gilbreth 
was fifty-six years old and is survived 
by his widow and eleven children. 


[- Business Notes 


The Vacuum Ash & Soot Conveyor 
Co., Wilson Ave., Newark, N. J., an- 
nounces that King & Shepherd, of 50 
Church St., New York City, will repre- 
sent it in northern New Jersey, eastern 
New York and Connecticut, and that 
the Alfred Campbell Co., Inc., Frick 
Building Annex, Pittsburgh, Pa., will 
be its official agents for West Virginia, 
western Maryland, western Pennsyl- 
vania and eastern Ohio. 


The Lombard Governor Co., Ashland, 
Mass., reports that sales of hydraulic 
governors are running about 20 per cent 
above last year’s figures and inquiries 
are showing marked activity. It states 
that business is coming from many 
different sources, but that the bulk of 
current orders originates in eastern 
Canada or the eastern part of the 
United States. Central-station buying 
is dominant in the field, although sales 
are good in industrial water-power 
engineering applications. 
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Trade C atalogs 











Instruments—The Foxboro Co., Inc., 
Foxboro, Mass. Leaflet describing the 
recording, indicating and controlling in- 
struments manufactured by this com- 
pany. 


Equipment, Power Plant—The Swart- 
wout Co., Cleveland, Ohio. This cata- 
log covers hydromatic steam traps, 
steam and oil separators, junior feed- 
water heaters, all-service feed-water 
heaters, cast-iron exhaust heads, air 
separators—vertical and _ horizontal, 
sediment traps and strainers, water- 
level control valves. It is well illus- 
trated with drawings, tables and half- 
tone reproductions. 


Gears and Speed Transformers—Wil- 
liam Ganschow Co., 1001 West Wash- 
ington Blvd., Chicago, Ill. Handbook 
of 312 pages devoted to gears and speed 
transformers with a section of miscel- 
laneous engineering data, including 
weights, pitch diameters, keys and key- 
ways, decimal tables, S. A. E. specifica- 
tions, areas and weights of bars, trig- 
onometrical functions, etc. Informa- 
tion such as will be needed in the speci- 
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fication and installation of gears and 
speed transformers, with complete 


tables of physical data, forms the major @ 


portion of the book, covering spur- and 
worm-gear speed transformers; spur, 
bevel, miter, internal, helical, spiral and 
angle gears of cast iron, steel, brass, 
bronze, bakelite, rawhide, fiber and spe- 
cial materials. The handbook is a pro- 
duction of quality and should be of 
value to engineers interested in the 
equipment mentioned. 








Fuel Prices 








BITUMINOUS COAL 


The following table shows the trend 
of the spot steam market in various 
coals (mine run bases, f.o.b. mines): 


Market June 9, June 16, 
Coal Quoting 1924 1924 
Se New York.. $2.85 $2.90 
Smokeless...... Columbus.... 2.45 2.45 
Clearfield. ...... Boston..... 2.40 2.35 
Somerset....... Boston..... 2.50 2.50 
Kanawha. ...... Columbus... Sie 
Hocking. ....... Columbus.... 1.85 1.85 
Pittsburgh No. 8 Cleveland... 1.90 1.90 
Franklin, Ill..... Chicago. ... 2.50 2.50 
Central, Il...... Chicago.... 2.25 2.49 
Ind. 4th Vein... Chicago.... 2.50 2.50 
West Ky........ Louisville. .. 1.75 1.65 
S..E. Key....cs0v0 EOUMFIIG...« 1.75] 1.75 
Big Seam,...... Birmingham 2.00 2.00 
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FUEL OIL 


New York—June 19, light oil, tank- 
car lots, 28@34 deg. Baumé, 5c. per 
gal., 36@40 deg. 6c. per gal., f.o.b. 
Bayonne, N. J. 


St. Louis—June 10, tank-car lots, 
f.o.b. St. Louis; 24@26 deg., $1.55 per 
bbl.; 26@28 deg., $1.60 per bbl.; 28@ 
30 deg., $1.65 per bbl.; 32@36 deg., gas 
yo 43c. per gal.; 38@40 deg. 5c. per 
gal. 


Pittsburgh—June 17, f.o.b. local re- 
finery, 30@34 deg., fuel oil, 5i¢. per 
gal.; 36@40 deg., fuel oil, 54c. per gal.; 
34 deg., neutral, 84c. per gal. 


Dallas—June 14, f.o.b. local refinery, 
26@30 deg., $1.30@$1.35 per bbl. 


Philadelphia — June 5, 28@30 deg., 
$2.203@$2.268 per bbl.; 18@22 deg., 
$2.10@$2.163; 13@16 deg., $1.783@ 
$1.848 per bbl. 

Boston—June 12, tank-car lots, f.o.b. 
heavy oil, 12@14 deg. Baumé, 4§c. per 
gal., light oil, 28@32 deg., Baumé, 6%c. 
per gal. 

Cincinnati— June 16, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baumé, 
4ic. per gal.; 26@30 deg., 5c. per gal.; 
30@32 deg., 58c. per gal. 





New Plant Construction 





Ala., Birmingham—The Alabama _ Inter- 
state Power Co., operated by the Alabama 
Power Co., Birmingham, is said to be per- 
fecting plans for a hydro-electric power 
development on the Tallapoosa River, esti- 
mated to cost in excess of $500,000. 


Ala., Robertsdale—The Deul Power Co., 
will soon have plans drawn for the con- 
struction of small electric generating plant 
on local site. Permission has been secured. 


Ala., Tuscaloosa—City Council contem- 
plates the installation of centrifugal pump- 
ing equipment in the municipal waterworks, 
estimated to cost $250,000. Bonds will soon 
be arranged. 


Ark., Paragould—The Arkansas Utilities 
Co., is said to be plannin® for extensions 
and improvements in its local steam-oper- 
ated power plant and_ice-manufacturing 
plant, lately acquired from the Arkansas 
Light & Power Co. 


B. C., Vanecouver—The Barnet Lumber 
Co., contemplates the installation of boilers 
and other steam and electric power equip- 
ment, estimated to cost $300,000. Thomas 
C,. Field is general manager. 


Calif., Santa Cruz—The Poultry Pro- 
ducers of Central California have plans 
and will begin the immediate erection of 
an ice and precooling plant at their local 
station. 


Calif., Stockton—The City Council is hav- 
ing plans prepared for the erection of a 
one-story addition to the municipal steam 
power station. Ralph Morrell, 41 So. Sutter 
St., is architect. 





Calif., San Jose—Bids will be received by 
Henry A. Pfister, county clerk, until July 
7, for a deep well turbine pump for in- 
stallation at the county hospital grounds. 
Specifications at the office of Robert Chand- 
ler, county surveyor. 


D. C., Washington—The supply officer, 
Washington navy yard, has been authorized 
to purchase two motor-generators, and 
three 25-kva. transformers, as per N.S.A.F. 
requisition 582. Also, 19,950 cut rubber 
gaskets, as per ordnance requisition 461. 


Fla., Groveland—The Standard Oil Co. of 
Florida is reported to be planning for the 
installation of pumping equipment at its 
— local storage and distributing 
plant. 


Ga., Columbus—The Columbus Electric 
& Power Co., will soon proceed with pre- 
liminary work on its proposed power dam 
and hydro-electric development on_ the 
Chattahochee River, near Bartlett’s Ferry, 
to provide for an ultimate installation of 
80,000 hp. 


Ga., Summerville—The Summerville Cot- 
ton Mills are perfecting plans for the com- 
plete electrification of their plant, replac- 
ing former steam equipment, and will in- 
stall motors, controls and other electric 
power apparatus. The work will be car- 
ried out in connection with an expansion 
program to cost $300,000. J. D. Taylor is 
president. 


Ill., Dixon—The Illinois Northern Util- 
ities Co., has acquired the local hydro- 
electric power plant of the Reynolds Wire 
Co., and is arranging a fund of $500,000, 
for extensions and remodeling, including 
five 750 kva. generators, and accessory 
equipment. 


Ill., Chicago—The Western Shade Cloth 
Co., 2100 South Jefferson St., has super- 
structure plans nearing completion for a 
1-story central steam power and heating 
plant at its factory. J. B. Fischer, 140 So. 
Dearborn St., is architect; the Krehbiel 
Co., 730 West Monroe St., is engineer. 


Ill., Elgin—The Sanitary District of Elgin 
is considering the installation of a pumping 
station in connection with a proposed sew- 
erage disposal plant, estimated to cost 
$700,000, for which bids will soon be asked. 
Morgan H. Brighton, 844 Spring St., is 
engineer. 





Ind., Fort Wayne—The Grace Construc- 
tion Co., operating an asphalt works, plans 
for the rebuilding of the portion of its 
boiler plant recently destroyed by fire. 


Iowa, Bettendorf—The Bettendorf Co., is 
planning for the construction of a new 
steam-operated electric power plant for 
city service, estimated to cost $200,000, 
with equipment. J. W. Bettendorf is presi- 
dent. 

Iowa, Davenport—The Chicago, Burling- 
ton & Quincy Railroad Co., 547 West Jack- 
son Boulevard, Chicago, will install a cen- 
tral power and heating plant at its new 
local passenger terminal, estimated to cost 
$825,000, on which work will soon be com- 
menced. W:- T. Krausch is company 
engineer. 


Kan., Winfield—The Board of Trustees, 
St. John’s Lutheran Church, will soon begin 
the construction of a boiler plant, 38 x 45 
ft. Lorentz Schmidt & Co., Fourth National 
Bank Bldg., Wichita, Kan., are architects 
and engineers. 


La., Oak Grove—The Common Council 
has arranged a bond issue of $45,000, the 
proceeds to be used for a municipal light 
and power plant, and waterworks. 


Me., Bangor—The Bangor Hydro-Electric 

Co., recently formed with a capital of $10,- 
000,000, to take over and consolidate the 
jangor Railway & Electric Co., Bangor 
Power Co., Bar Harbor & Union River 
Power Co., and the Lincoln Light & Power 
Co., has tentative plans under advisement 
for extensions in power plants and system. 
Kdward F. Freese is president. 


Md., Annapolis—The supply officer, Navy 
Department, has been authorized to pur- 
chase 16 seatless blow-off valves, as per 
naval requisition 549. 


Mass., Boston—The Board of Trustees, 
3eth Israel Hospital, 45 Townsend St., 
Roxbury, plans for the construction of a 
steam power house in connection with a 
new hospital group on Brookline Ave., near 
Longwood Ave. Densmore, LeClear & 
Robbins, Park Square Bldg., are architects. 


Mass., Springfield—The Department of 
Streets and Engineering, Administration 
Bldg., will soon break ground for the erec- 
tion of a boiler plant for municipal service 
at the Taylor St. yard. McClintock & 
Craig, 33 Lyman St., ara architects. 


Mass., Boston—The Bryan Wet Wash 
Laundry Co., 88 Boylston St., Jamaica 
Plain, has completed plans for the con- 
struction of a one-story boiler plant addi- 
tion, 50 x 52 ft., and will begin work at 
un early date. <A. O. Bottomley, 61 Court 
St., is architect. 


Mass., Ipswich—The Common Council 
has issued bonds for $20,000, the fund to 
be used for proposed extensions and better- 
ments in the municipal electric plant. 


Mexico, Nuevo Laredo—The Bureau of 
Foreign and Domestic Commerce, Wash- 
ington, D. C., has information regarding a 
waterworks project in this section for which 
equipment will be purchased in the near 
future, including two centrifugal pumps 
with capacity of 280 cu.ft. per min., each; 
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one refraction pump; two motors, each 80 
hp.; one storage tank, 1,000,000 gal. capac- 
ity, and other apparatus. Reference No. 
133231. 

Mich., Calumet—The 
Co., plans for the 
surface plant at 


Arcadian Copper 
eonstruction of a new 
its New Baltic shaft, to 
replace a works destroyed by fire some 
time ago. It will consist of boilers and 
auxiliary steam power equipment; 30-drill 
compressor unit; and hoisting equipment 
for a total depth of 4,000 ft. 


Mich,, Sturgis—The Michigan Artificial 
Ice Products Co., Real Estate Exchange 
Bldg., Detroit, contemplates the erection of 
a local cold storage plant, estimated to 
cost $30,000. 


Mich., Battle Creek—The Grand Trunk 

tailway has completed plans and will begin 
the construction of a new engine terminal 
and roundhouse, with shops, ete., on local 
site, to include a steam power house. The 
entire project will involve $500,000, with 
equipment. reneral offices of the road are 
at Montreal, Que. 


Minn., Duluth—The Minnesota Power & 
Light Co., has issued bonds for $4,000,000, 


and proposes to use a 
for extensions and 
plants and system. 
president, 


portion of the fund 
improvements in power 
Groesbeck is 


Minn., Winona—The Wisconsin Railway, 
Light & Power Co., will take bids at once 
for the erection of an addition to its local 
electric power plant, estimated to cost 
$150,000. Mead & Seastone, Journal Bldg., 
Madison, Wis., are engineers. M. 
Howard is local manager. 


Minn., Albert Lea—The 
sota Gas & Electric Co., 
is reported to have 





Southern Minne- 
South Broadway, 
commissioned Frank D. 
Chase, Inc., 645 North Michigan Ave., Chi- 
cago, Ill, engineer, to prepare plans for an 
addition to its local steam-operated power 
plant. 


Mo., Chillicothe—The City Council 
awarded a building contract to George P. 
Reintjes, Kansas City, Mo., for a steam 
power house at the municipal light and 
water station, estimated to cost $35,000. 
The equipment installation will be arranged 
at an early date, 


Mo., Potosi—The Common Council con- 
templates the installation of centrifugal 
pumping equipment in connection with a 
proposed waterworks and sewerage system, 
estimated to cost $50,000. The Alexander 
Engineering Co., Woodruff Bldg., Spring- 
field, Mo., is engineer. 


Mo,, Willow Springs—The City Council 
is planning to ask bids at an early date 
for the rebuilding of the portion of the 
municipal power plant, recently destroyed 
by fire. The Alexander Engineering Co., 
Woodruff Bldg., Springfield, Mo., is engi- 
neer. 


has 


Mo., Palmyra—The Common Council has 
disposed of a bond issue of $25, 000, the pro- 
ceeds to be used for extensions and im- 
provements in the municipal electric power 
plant, 


Mo., Burlington Junction—The Common 
Council contemplates the installation of 
centrifugal pumping equipment in connec- 
tion with a proposed waterworks plant, 
for which a bond issue of $42,000 is being 
arranged. 


Mo., Moberly—The Polar Wave Ice Co., 
3654 Olive St., St. Louis, has tentative 
plans under consideration for the erection 
of a one-story ice-manufacturing and cold 
storage plant, to be carried out in con- 
nection with a similar project at Colum- 
bia, Mo. 

Mont., Dillon—The City Council cont®m- 


plates the installation of a pumping station 
in connection with proposed extensions and 
improvements in the municipal waterworks, 


for which a bond issue of $100,000 is being 
arranged. 

Neb., Hastings—The Common Council 
has abandoned plans temporarily for the 


erection of a new building for the munici- 
pal light and water station, with equipment, 
and will hold the project in abeyance. Bids 
received have been rejected. Mareus L. 
Evans, Brandes Bldg., is architect. 


N. H., Portsmouth—The supply officer, 
Navy Department, has been authorized to 
purchase 78 indicating thermometers, as 
per N.S.A. requisition 414. Also, 12 dial 
type thermometers, requisition 562. 


N. J., Asbury Park — The Berkeley- 
Carteret Hotel Corp., recently organized, 


will install a steam power plant in its pro- 
at Ocean, 


posed ten-story hotel, Sunset 
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and Sixth Aves., estimated to cost $2,750,- 
000, for which revised plans are being 
drawn by Warren & Wetmore, 16 East 
Forty-seventh St., New York, architects. 
Arthur C. Steiribach. head of Steinbach & 
Co., Emery Si., Asbury Park, is president 
of the hotel company. 


N. Y., Fairport—The Fairport Cold Store 
age Co., 330 Newcastle Road, Rochester, 
N. Y., Cogswell Bently, president, is asking 
bids on a general contract for the erection 
of a three-story cold storage plant on local 
site, estimated to cost $210,000, with equip- 
ment. C. Lathrop, Cutler Bldg., Rochester, 
is architect. 


N. Y¥., New York—The supply officer, 
Navy Department, foot of Whitehall St., 
has been authorized to purchase 350 valves, 
as per N.S.A. requisition 762. 


N. Y., New York—The Stokes Coal Co., 
17 East Forty-second St., has purchased a 
block of property at 141st-142nd_ Sts., 
First Ave. and the Harlem River, for a 
new coal storage and distributing plant, 
including bins, conveying machinery, hoist- 
ing and unloading equipment, etc., to cost 
= to $100,000. Gerald Kenlon is presi- 
dent. 


New York, N. Y.—The New York Steam 
Corp., 280 Madison Ave., has filed plans 
for improvements in its steam power plant 
at 2-10 Burling Slip, to cost $20,000. Fuel 
economizer apparatus will be installed. 


N. C., Edentown—The Common Council 
contemplates the installation of centrifugal 
pumping equipment in connection with pro- 
posed extensions in the municipal water- 
works. Bonds for $40,000 have been ar- 
ranged. Drane & Smith, Chharlotte, N. C., 
are engineers, 


N. C., Aberdeen—The Carolina Canning 
Co. is planning for the installation of a 
horizontal return-tubular boiler, about 50 
hp.; engine, and auxiliary equipment. 


Ore., Klamath Falls — The California- 
Oregon Power Co., 454 California St., San 
Francisco, Cal., has plans for the construc- 
tion of a hydro-electric power plant on the 
Link River, with capacity of 4,250 hp. 
A new bond issue of $2,500,000, now being 
sold, will be used in part for the project. 


Pa., Pittsburgh—The Board of Managers, 
Children’s Hospital, Forbes St. and McDev- 
itt Place, plans for the installation of a 
steam power plant in the proposed eleven- 
story institutional building to be erected at 


the University Grounds, Forbes St., esti- 
mated to cost $1,000,000. York & Sawyer, 
100 East Forty-second St., New York, are 


architects. W. W. Blackburn is president 
of the board. 

Pa., Philadelphia—The Board of Educa- 
tion has authorized the installation of oil- 
burning equipment at the power station, 
Southern high school. 


Pa., Lancaster—The Board of Trustees, 
Franklin and Marshall College, will proceed 
with the erection of a steam power station 
at the institution, in connection with a 
group of new buildings. A fund of $550,- 
000 is available for the work. 


Pa., Philadelphia—The American Ice Co., 
City Center Bldg., is planning for the sale 
of a note issue of $3,375,000, a large por- 
tion of the fund to be used for extensions 
and betterments in ice-manufacturing 
plants, including additional equipment. 


S. C., Columbia—The Standard Monu- 
ment Co. plans for the purchase of an air 
compressor, with capacity of about 150 
cu.ft. of air per min. 


S. C., Columbia—The Columbia Canal 
Commission is considering tentative plans 
for the construction of a _ hydro-electric 
power plant on the Columbia Canal, with 
initial installation of about 500 hp., to be 
increased later. Senator T. B. Butler, 
Gaffney, S. C., is chairman of the com- 
mission. 


S. C., Spartanburg—The Southern Rail- 
way, Washington, D. C., is said to have 
purchased a local tract of land for the 
construction of a new car and locomotive 
shops, to consist of a number of one-story 
units, with steam power plant. 


Tenn., Chattanooga—The Tennessee Coal 
Mining & Timber Co., recently formed with 
a capital of $500,000, is reported to be plan- 
ning for the installation of a steam power 
plant in connection with a proposed sawmill 
and lumber plant on tract of land pur- 
chased near Coalmont, Tenn. William Reid 
is president. 


Tenn., Martin—The Kentucky-Tennessee 
Power Co., Hopkinsville, Ky., is reported 
to be planning for extensions in the local 
municipal power plant, recently acquired, 
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to develop for central station service, to 
include the installation of two 500 kw. 
generators and auxiliary equipment. 


Tenn., Knoxville—The White Oak Corp., 
operating a marble quarry, is planning for 
the installation of an air compressor and 
other power equipment. 


Tenn., Chattanooga — The Tennessee 
Paper Mills, Ine., is planning for the in- 
stallation of an isolated electric generating 
plant for mill service and has recently ar- 
ranged for the installation of a pulverized 
fuel system. 


Tex., Eagle Lake—The Industrial Cot- 
ton Mills, Ine., recently organized, will in- 
stall a steam-operated electric power plant 
at its proposed local plant, for which work 
will soon be commenced. It will cost close 
to $400,000. The company is capitalized 
at $1,000,000. W. E. Lenhart is president ; 
and Benjamin H. Faber, secretary. 


Tex., Parks (Stephen County)—The Col- 
texo Corp. is planning for the installation 
of compressors and other equipment at its 
earbon black plant. The expansion will 
cost close to $50,000. 


Tex., El Paso—The El Paso Compress & 
Fumigation Co. has been organized by 
Joseph Newburger, head of the Newburger 
Cotton Co., Memphis, Tenn., and associates, 
to carry out the proposed project, recently 
announced, for a local cotton compress and 
fumigating plant, to include a steam power 
house for works service. The entire project 
will involve $250,000, including equipment. 


Tex., Kaufman—Bids will be received by 
the Board of Supervisors, Kaufman County, 
Levy Improvement District No. 4, H. \ 
Scales, Scurry, Tex., chairman, until June 
28, for the construction of a 12-mi. drain- 
age project, including two 24-in. centrifugal 
pumps for drainage service, with oil engines 
and accessory apparatus. B. F. Williams, 

Tex., is district engineer. 


Tex., Knox City—The Cotton Growers’ 
Co-operative Gin Co., recently organized, 
will proceed with the erection of a cotton 
ginning plant on local site, to include a 
boiler house and pumping station. J., M. 
Jordan is president. 


Rosser, 


Tex., Houston—The Texas Packing Co., 
110 Milan St., is said to be planning for 
the installation of a cold storage plant at 
its proposed new packing house on San 
Jacinto St., for which foundations will soon 
be laid. It will cost about $75,000. 


Tex., San Antonio—The Pioneer Flour 
Mills, Ine., 129 East Gunther St., will soon 
begin the erection of a one- story addition 
to the engine room at its power house. 
W. E. Simpson Co., National Bank of Come 
merce Bldg., is engineer. 


Va., Culpeper — The Virginia-Northern 
Power Co., recently formed with capital 
of $250,000, to take over and consolidate 
the Warrenton Electric Light & Power Co., 
Warrenton, Va., with properties at Cul- 
peper and Orange, Va., plans for exten- 
sions and improvements in the steam-oper- 
ated electric power stations at the two last 
noted places, including the installation of 
additional generating equipment. M. J. 
O’Connell, Warrenton, is general manager. 


Va., Waynesboro— The Virginia Apple 
Products Co., Inc., recently organized with 
a capital of $2,000,000, contemplates the 
installation of a cold storage plant at its 
proposed local works. W. H. Bardner is 
president. 


Wash., Seattle—The Puget Sound Power 
& Light Co. has issued bonds for $20,000,- 
000, a portion of the proceeds to be used 
in connection with proposed extensions and 
improvements in generating plants and 
system. 


Wash., Kalama—The Doty Fish Co. has 
preliminary plans under advisement for the 
rebuilding of the portion of its power house 
and cold storage plant recently destroyed 
by fire with loss estimated at $100,000, in- 
cluding equipment. 


Wash., Aberdeen — The Grays Harbor 
Railway & Light Co. will proceed with the 
construction by day labor of a new steam- 
operated power plant, near the site of its 
present station. between Aberdeen and 
Hoquiam. It will have a capacity of 5,000 
hp., and is estimated to cost $500,000. 
Sanderson & Porter, Nevada Bank Bldg., 
San Francisco, Calif., engineers, will be in 
charge of erection. 


Wash., Kelso — The Common Council 
plans for the installation of centrifugal 
pumping equipment in connection with pro- 
posed extensions and improvements in the 
municipal waterworks, for which a bond 
issue of $250,000 is being arranged. 
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To bring = , 
The World Power Conference 
to you 


Fred. R. Low, editor of POWER, sailed for 
England last week in order that POW ER’s 
readers may have first-hand reports of the 
World Power Conference to be held in 
Wembley, London, this summer. 






In addition to representing POWER at 
this world-wide conference, Mr. Low goes 
as a delegate of the American Committee for 
participation in the conference. 






The high points of this important ex- 
change of engineering thinking and expe- 
riences, gathered from the four corners of 
the earth, will be reproduced in POWER’s 
columns for POWER’s readers—a part of 
POW ER’s service. 
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things 
to fiat 


in plant operation 


Poor Lubrication 

Loss of Life or Limb 
Fire Hazards 
Interrupted Production 


Machine Depreciation 


= 


HE Keystone Manifold 
Safety Lubricator combats 
them allin new, efficient ways. 








Send him back to them— Safe 


LOSE shaves! Man! You do 

think of the home folks at times.” 
Risks are demanded daily to lubri- 
cate properly certain bearings. Close 
clearances, hard-to-reach bearings 
take a toll—but let the figures tell 
the story. 


Think! 163 accidents in one indus- 
try alone last year were due to 
men being caught in machines while 
lubricating them, 2558 days of pro- 
ductive time was lost. Another in- 
dustry reports 442 such accidents. 


Loss of life! Loss of limb! Loss of 
profits! 


This is no small matter to pass off 
lightly. Taking the hazards out of 
lubrication is vital to you, as it is to 
every other big industrial executive. 


Obviously this costly toll will con- 
tinue just as long as an operator 
visits each and every bearing indi- 
vidually, but this is no longer neces- 
sary, nor are the attending risks. 


Thru the installation of the Keystone 
Manifold Safety Lubricator the 
operator stands in one safe place 
and, turning a wheel, lubricates the 
whole machine — positively — 
economically — safely. 








The Key- 
stone Man- 
ifold Safety 
Lubricator 
presents a 
method of 
applying 
Keystone 
Grease un- 
der high 
pressure, with pipe line distribution, 
to more than one bearing. 














End this menace fo life and limb 


No waste of grease; no risk to opera- 
tor; nodirt in bearings; noshut-down 
for lubrication; no excuse for neglect. 


Oust risk and you minimize neglect 
—friction’s costly toll of power loss 
—wear—and premature scrapping 
of machinery. 


Figure out just what this would 
mean to your operating schedule, 


your employees, your profits. Then 
write. 








” Keystone 


Manifold Safety Lubricator 


MULTIPLE FEED, HIGH PRESSURE GREASE LUBRICATING SYSTEM 


Different plants, operating under differ- 
ent conditions with different types of 
machinery, require different methods and 
forms of lubrication. All the knowledge 
of scientific plant-operation gathered by 


our lubrication engineers is at your dis- 
posal—a survey of the conditions in your 
plant and our recommendations will cost 
you nothing. Branches in every impor- 
tant city. Agencies throughout the world. 


THE KEYSTONE LUBRICATING CO., Est. 1884, Philadelphia 
Executive Office and Works: 21st and Clearfield Sts. 
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Sectional view, Fig 


721, 
Heavy 
Globe 


screwed, Evwvtra 
lard Bronze 
Valve with 


monel metal disc and 
seat ring, for super 
. heated steam 


Fig. 397, flanged, 
Eevtra Heavy Cast 
Steel Automatic 
Equalizing Stop 
and Check Valve, 
Angle Patiern, for 
superheated steam 
service 


Fig. 380, flanged 
Extra Heavy Cast 
Steel Globe Valve 
suitable for 3850 lbs 
working steam pres 
sure and 800° total 
temperature 


Extra heavy 
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View showing a group of Jenkins Hard Bronze 
Valves, Fig. 721, for controlling steam flow to 
drying oven in the plant of @ prominent auto- 
mobile manufacturer. 


for superheated steam 


Jenkins Extra Heavy Valves, for 
high pressure superheated steam, 
are, like all other Jenkins Valves, 
designed, constructed, inspected, 
tested and guaranteed for the max- 
imum service, not merely the average. 


In the small sizes, they are made of 
a special hard bronze that is ideal 
for withstanding the severe con- 
ditions of high pressure high temper- 
ature steam service customarily en- 
countered. Disc and seat rings are 
of monel metal and renewable. 


For sizes above 2 inches, Jenkins 
Cast Steel Valves are recommended 
— extra heavy valves with complete 
monel metal trim. 


These valves are all built to exacting 
standards — every detail of design 
and fabrication is such as to insure 
safe and proper functioning under the 
most exacting conditions. 


At supply houses everywhere. 


JENKINS BROS. 


80 White Street... New York, N. Y. 
524 Atlantic Avenue... _.. Boston, Mass. 
133 No. Seventh Street._._.. Philadelphia, Pa. 
646 Washington Boulevard. .. Chicago, Ill. 


Always marked with the"Diamond" 


enkins Valves 


SINCE 1864 
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In the turbine 
oil circulating 
lines— 
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ke How they work 
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he 
Horizontal section. Gate Valves control inlet and 
outlet, causing oil to pass through either one of the 
straining baskets, while the other, being out of 
service can be opened up and its basket cleaned 

A without interrupting the flow of oil. 

ss. : 

, Pa. 











Vertical section. Oil enters at left, flows down 
through basket and out at right. Solid impurities 
are retained in the basket. When door is opened, 
basket lifts out by means of handle. 





ELLIOT 


GENERAL SALES OFFICES AND WORKS 


JEANNETTE. PA. 
DISTRICT OFFICES:ATLANTA. BALTIMORE, 
BOSTON. CHICA 


CLEVELAND.NEW YORK. KANSAS CITY. 
PHILADELPH RACUSE 








Two-inch, Type “V’? Twin Oil Strainer in the oil circulating 
line of a 50,000-kw. turbine, Philadelphia Electrie Company, 
Delaware Station. 











Twin Oil Strainers 
give uninterrupted 
service 


The flow of oil in the lubricating lines of a 
turbine must not be interrupted. Yet the 
protection of continuous straining of the 
oil can be afforded. 


Twin Oil Strainers do it. Illustrations at 
the left show how. Twin Oil Strainers 
are admirably adapted for this service. 
They pass the oil continually. One strain- 
ing chamber is always in service. By 
shifting the two valves the flow of oil is 
directed into the other straining basket and 
the one which has been in service can be 
quickly opened and cleaned. 


Bulletin AA fully describes 
this ideal Oil Strainer. 
Ask for a copy. 


OMPANY 


EXECUTIVE OFFICE-PITTSBURGH, PA. 
PRODUCTS 





GO.CINCINNATI, DETROIT. 





GREASE EXTRACTORS. AUTOMATIC VALVES 
77 


1A, PITTSBURG. ST.LOUIS,SY BLOW -OFF VALVES. HEATERS ~- 


CONDENSERS. AIR EJECTORS. FILTERS 
DEAERATORS. STRAINERS. SEPARATORS 
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Republic Flow Meters save $6000.00 a year 





Large installation pays for itself annually 
by salvaging exhaust steam 





By John A. Wiener, Master Mechanic 
Marathon Paper Company, Rothschild, Wis. 


HE Marathon Paper Company has a 

daily production of 135 tons of high grade 
paper. Our power cost runs into several 
thousand dollars per day, being from 40% to 
47% of the total production cost. Therefore 
the generation and use of steam are entitled 
to almost as much study as all of the other 
plant operations put together. 


Our Republic Flow Meters have been the 
means of saving their cost many times over, 
by indicating the existence of many oppor- 
tunities for effecting large savings in our power 
plant operation. 








Just one of a dozen 
reports of big savings— 


HE statement above, by John A. Wiener, 

is one of many similar statements made 
to a firm of research engineers who investi- 
gated Republic Flow Meters. No power plant 
man can afford to overlook the facts presented 
in these reports. 


Simply mail the coupon below for a copy of a 
book containing excerpts. They w-ll give you 
a new conception of Republic Flow Meters! 


Republic Flow Meters 
2222 Diversey Parkway 








~ 
*s, Chicago, IIl. 
tye, Branches in principal cities 
2 8 
% + 

















Our power plant consumes an average of 100 
tons of coal screenings per day and 6 carloads 


of “hog feed,” which is wood chips from the 
saw mill. 


We installed 11 Republic Flow Meters in 1919 
and now have 16 in operation. With the 
Republic integrating instrument, we can de- 
termine the pounds of steam generated per 
hour, the boiler horse power and the boiler 
horse power per hour for each boiler and for 
all the boilers. 


A study made possible by our Republic meters 
determined that exhaust steam from our 1000 
kva. engine could be used on our bleaching 
machines in the place of live steam. On this 
item alone we saved in one year more than 
$6000.00 which repaid the entire cost of our 
Republics. 


From our four years’ experience with Republic 
Meters we estimate their yearly repairs and 
maintenance at $50.00. They will easily give 
us a 20-year life. 


The total operating cost for the 16 meters is 
$771.62 per year or $0.13 per day per meter. 
Such a cost is of course negligible, especially 
in comparison with the advantages obtained. 


We would not consider operating our power 
plant without the Republic meters and our 
firemen would quit if we did. The work of 
the firemen would be practically doubled with- 
out the help of the Republics in handling the 
heavy, irregular loads thrown on the boilers 
by the bleachers and digesters and in eliminat- 
ing the waste of steam due to faulty operation. 


The manufacturers have always given us a 
good service including free inspection once or 


twice a year. 
P. 6-19 M-RTG 
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: ‘‘What a simple machine 
to make such an improvement !”’ 


“Your last bunch of reports certainly 
did surprise me. I figured it out— our 
fuel costs per kilowatt hour have dropped 
just 4% percent, since you installed this 
regulator. How does it do it?” 




























0 
“Well you see, for one thing it keeps the water 
feeding in all the time, instead of on-again off-again. 
Just as long as there’s a fire under the boiler, the 
Cores Regulator is letting in some water. This has 
boosted our feed water temperature about 35 degrees 
£ 
e higher than it used to average—a saving of about 
= 3 percent in fuel right there. 
r ‘cc . . M 
But what I like best is that I can feel safe against burnt tubes on account 
, of low water, or slugs of water going over to the engines at high water. 
r Even when our load jumps from 25% to 200% of rating in about 20 
minutes, this Copges feeds in just enough water to keep the boiler water 
level from getting too high or too low.” 
S 
) “That’s all right— but can you depend on it?” 
Y , ‘ ‘ 
, “Well, just take a look at it for yourself. Nothing but a heavy thermo- 
, stat tube connected up to a balanced feed valve. Built very strong, and no 
, complications at all.” 
r 
| ~ e. 4 ; . . ° 
On boilers with storage space in the main Scientific Feeding also Helps 
: drum, COPES stores furnace heat to raise battery efficiency 
1 No battery of boilers can pull together well when 
; h i d fed —— When a peak comes on, some of the 
jori i space in the main drum units will be flooded with water, others at middle 
- A majority of boilers have storage sp , ee a ie ee 
between the high and low safe levels. With COPES on the boilers, the entire battery pulls 
together in harmony to meet a peak demand. All of 
. . the boilers are fed correctly— and fed uniformly for 
' In such cases the Copgs is adjusted to raise the water level a uniform load condition. 
> P F ce : - Practically all the central stations of America and 
during low load periods, giving the boiler a reserve to Carry Europe have found that they get higher battery 
efficiency, as well as better steaming from each 
the next peak demand. individual unit, by using COPES. Well known plants 
r like these: 
. Philadelphia Electric Co.—AlIl Plants. 
This saves a good deal of the furnace forcing needed at Commonwealth Edison Co. Memphis Gas & Electric Co. 
‘ ‘ k h f Buffalo General Electric Co. West Penn Power Co. 
sudden peaks— a fuel saving feature which pays back the cost o Conselidated Gas, Mlecteie Licks & Pecer Go. 
a ° f k ) New Orleans Public Service Co. 
4 the CopEs many times over (on some boilers every CW WEEKS). British Empire Steel Co. North Tees Power Station. 
Union d'Electricite—Gennevilliers. 
- C° de Fives-Lille. Delaunay—Belleville. 
° London Electric Supply Corporation. 
We will be glad to send you charts made in Glasgow Electricity Dept.—Delmarnock. 
. ° ° County of London Electric Supply Co.—Barking. 
actual operation, showing the improvements you 
‘ -— « ll - On small boilers, as well as large boilers— 
. can expect when COPES is installe on your Cores makes comparatively the same saving. 
; boilers. 
NORTHERN EQUIPMENT CO. 
110 West 11th St., Erie, Pa. ee a be. a $ igs ( 
: Branch Plants: Hamilton, Ontario, Canada: London. a ef 2 ~~ <5 ep “ 
' — Paris, France; Merseburg, Germany; : . 
fienna, Austria; Milan, Italy. co 
F BOILER FEED-_CONTROL 
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Slash Fuel Bills 
in Montville Station 


Two Sturtevant Fuel Economizers are effecting big savings in 
the power station of the Eastern Connecticut Power Company 
at Montville, Conn. These economizers are the high pressure 
type; each consists of 28 sections, 12 tubes wide—a total of 
5,410 sq. ft. of heating surface which returns the otherwise 
wasted heat going up the stack, to the boiler feed water. The 
boilers are equipped with underfeed stokers and operate 
normally at 200% of rating and 275 lbs. of gauge pressure. 
Induced draft fans discharge the flue gases into a common 
stack. The temperature of the feed water entering the econo- 
mizers is from 200° to 210° F. The temperature of the gas 
entering the economizer is approximately 550° F. The heat 
remaining in the flue gases after leaving the boilers is sufficient 
to heat the feed water 83 degrees at 200% of rating. 

It is commonly accepted that for every 11% rise in feed water tempera- 
ture, there is a saving of 1% in the fuel bill. 


May we be of service to you in suggesting a type of economizer installa- 
tion that will save you big money? 


B. F. STURTEVANT COMPANY 


Sales Engineering Offices 


Atlanta, Ga. Los Angeles, Cal. 
Boston, Mass. Montreal, P. Q. 
Buffalo, N. Y. New York City 
Camden, N. J. Pittsburgh, Pa. 
Chieago, Il. Portland, Ore. 


Cincinnati, Ohio Rochester, N. Y. 
Cleveland, Ohio St. Louis, Mo. 
Dallas, Tex. Salt Lake City, Utah 
Detroit, Mich. San Francisco, Cal. 
Hartford, Conn. Seattle, Wash. 
Indianapolis, Ind. Toronto, Ont. 
Washington, D. C, 


Hyde Park, Mass. 


Sturtevant, Wis. 





Plants located at 
Berkeley, Cal. 


Foreign Representatives 
Sturtevant Engineering Co., Ltd., London 


Camden, N. J. 


. . Sturtevant Cie. Paris 
Framingham, Mass. Galt, Ontario American Trading Co. Tokio. 
American Trading Co. Shanghai 


Catton Neill Eng. and Mach. Co. Manila 
H. P. Gregory & Co., Ltd. Sydney 
Blair, Reed & Co., Ltd. Wellington 


Wesselhoeft and Poor Caracas 
Wesselhoeft and Poor Bogota 
General Machinery Co. Tampico 
Pedro Martinto Inc. Lima 
Compania Italo-Americana de 
Importacion Buenos Aires 


A. EK Barker Johannesburg 











\o 


a 





June 24, 1924 





Buying—P O W E R—Section 














- 

















The Easily Satisfied Man 


who thinks that as long as his boilers are delivering commercially 
dry steam (13 to 3 per cent moisture) a little dirt in the steam won’t 
harm is due for a shock which will be much to his own advantage. 


Here’s What He Gets 


Clogged superheaters 


Low and widely fluctuating 
superheat 


Clogged turbine nozzles and 
blades 


Rapid erosion of turbine blades 


Scored engine cylinders, valves 
and rods. 





Tracy 





Rapid Packing wear Low Econoy 


’ Pagh Upkeep 
Dirty condenser tubes Trouble * 


Sticking of boiler non-return 


= Tyoub\ e 


valves, steam traps, meters, 
relief valves, regulating devices, 
gages, etc. 


Increased oil consumption 


Until He Installs 


Steam Purifiers 


(Used in over 4000 Boilers) 


Then His Boilers Will Always Deliver 


Absolutely Clean, Dry Steam 


The savings in steam consumption, absence of costly 
shutdowns, equipment maintenance and greater safety 


will make them one of the best investments that can 


be made in any plant. 


Why don’t you get clean, dry steam? 
Let the coupon help you. 
Send it today. 


Andrews-Bradshaw 
Company 
530 Fourth Avenue 


Pittsburgh, Pa. 


Pr 
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Photographs showing portion 
of G-W equipment in the 
Bird plant. The 18-inch belt 
conveyor above is 105 feet 
between centers and has an 
automatic self propelled re- 
versable tripper. The other 
photographs show way larry 
and elevator. 


Coal and ash handling causes no worry 


Coal and ash handling causes no 
worry at the East Walpole plant of 
Bird and Son. Here, the immense 
output of the well-known Neponsit 
roofing, floor covering and wall 
board products requires the most 
efficient power plant apparatus to 
keep up with production. 


Among the various pieces of 
Gifford-Wood equipment in this 
plant are the following: Continu- 
ous bucket elevator, track hopper 


with reciprocating feeder, double 
roll crusher, 18-in. belt conveyor 
with 105-ft. centers, and eight 
stoker spouts. 


Gifford-Wood boiler house equip- 
ment for the complete handling of 
coal has become standard in many 
nationally known plants. We will 
gladly send a list of prominent users 
in many fields of industry. 


Write us today for catalogs and 
complete information. 


GIFFORD-WOOD CO., Main Office: 17 Hill St., Hudson, New York 


New York: 50 Church St. 
Boston: 222 State St. 


Chicago: 565 W. Washington St. 
Pittsburgh: People’s Bank Bldg. 


Plants: HUDSON, N. Y. and OAKMONT, PA. 








@ f fi BUILT 
STRONGER 
I OF LASTS 


LONGER 
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COAL HANDLING EQUIPMENT 
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—in a 
textile plant 


This photograph 
shows the Bethlehem 
(Dahl) System in- 
stalled in the boiler 
room of a bleachery. 
In this same plant, 
1600 additional boiler 
horsepower is now 
being equipped with 
the Bethlehem (Dahl) 
System. 





Only users of oil fuel 
know these advantages 


O SMOKE—no ashes—easy, flexible fire could derive through the adoption of oil fuel. 


oa eee a ne ee (Dahl) Mechanical Oil 
; ; Burning System are assured of the maximum 


These conditions are impossible in a coal-burning _—degree of oil burning satisfaction and economy. 
plant. But they are simply an every-day matter This system has given very satisfactory results 
in the plant that uses oil fuel. in a wide variety of installations, ranging from 
When you add to these advantages other hospitals and hotels to textile mills and power 
advantages of oil burning—greatly lowered labor stations. It can be adapted to any type of boiler 
costs, fuel losses during “‘dead’”’ hours eliminated, and will burn any grade of fuel oil satisfactorily, 
increased boiler capacity, higher boiler efficiency even the heaviest. 

—tt 38 easy to understand why industry is more Catalog D explains the advantages of oil burning, 
and more adopting oil fuel. describes the Bethlehem (Dahl) System and 
Bethlehem engineers will be glad to discuss shows typical installations. Send for a copy 
the advantages and economies your plant __ today. 


BETHLEHEM SHIPBUILDING CORPORATION, LTD. 
BETHLEHEM, PA. 










GENERAL SALES OFFICES: 25 BROADWAY, NEW YORK CITY spnunndint . 
SALES OFFICES: Boston, 141 Milk St.; Philadelphia, Widener Building: Wilmington, yene™ Shp. Lie yor Cc 
Foot of West St.; Baltimore, Gay and Lombard Sts.; San Francisco, Matson Bldg. Beto rpore ay. we yor 

AB 
2 Bre me ce 


. ETHLEHEM\ = 
Dahl Mechanical a 
Oil Burning System - 


=] Ve 
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The Economy of Superheated Steam 


is recognized in this modern Textile Mill 


Present day trend is toward larger boiler units and superheat in the progressive industrial plant as 
well as in the central station. The Farr Alpaca Company of Holyoke, Mass., is a typical example. 
There are now in operation at that plant three 1046 horsepower Wickes, Cross Drum Boilers, 
fred by pulverized coal and equipped with Elesco Superheaters, designed to carry 125 deg. F. of 
superheat at 150 per cent rating. Samuel M. Green, Consulting Engineer, designed the ‘plant. 
The advantages of ample superheat in a textile mill are two-fold—consisting first in more econom- 
ical power generation and second in dryer bleeder and exhaust steam which becomes available for 
process work. 

The Farr Alpaca Company has also ordered Elesco Superheaters for a fourth 1000 hp. Wickes 
Boiler because of the satisfactory performance. The continuous multi-loop design has many 
advantages, including better heat transmission, accessibility, external header construction, more 
uniform steam distribution, less trouble from scale and soot, low pressure drop and minimum 
draft loss. 

Ask our Engineering Department to submit fu!l details concerning the application of Elesco 
Superheaters to your boilers. 


THE SUPERHEATER COMPANY 


17 East 42nd Street, NEW YORK Peoples Gas Building, CHICAGO 
Philadelphia Boston Pittsburgh 
Canada: The Superheater Company, Limited, Montreal 
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Preventing Shutdowns 


is better than finding excuses for them afterward. The first step is to make sure that 
every safety device you install is absolutely tit and capable of performing its duty— 








Double Extra 
Heavy Valves 














the instant that the emergency arises. 


When it comes to life, boiler and plant protection—you can’t overlook the safety 


record established by 


Golden-Anderson 


Patented Automatic Doubled-Cushioned 
Triple-Acting and Non-Return Valves— 


!. Automatically cut out the boiler the instant 
that a tube ruptures or other internal break 


occurs 

. Automatically cut off the steam flow from 
every boiler the instant that a steam pipe 
breaks. 

3. Automatically equalizes the pressure’ be 
tween all boilers. 

4. Automatically cut in a boiler, making acci- 
dents due to inaccurate steam gauge im- 
possible 


5. 


6. 


Positively. prevent backflow of steam into 
a cold boiler. 


Can be closed by hand, like ordinary stop 
valve, and arranged with ‘combination 
feature" to open valve like regular gate and 
globe valve 

Can be tested in service from boiler room 
floor 

Double Corliss Dash Pot that cushions in 


opening and closing 


Cannot pound, spin, stick or chatter. 


““No shutdown tf a boiler tube bursts! No shutdown if a steam pipe breaks!”’ 


“The World’s Most Important Industry” 


ordered “440Q”’ 





“CUSHIONING” 


Is of most vital im- 
portance in _ triple 
acting and non-return 
valves. Steam is no 
respecter of makers. 
Insist on ‘Double 





of these absolutely reliable valves 





GOLDEN-ANDERSON 


Pat. Cushioned Automatic 
Controlling Altitude Valves 
1, Automatically Maintain Uniform 
Water Levels in Tanks, Stand- 





















Corliss” Dash Pot 


Cushioned Valves. 








GOLDEN-ANDERSON 







Pat. Automatic Cushioned 
Controlling Float Valve 
1. Automatically maintains uni 
form level in heaters, tanks, 
etc. 
9. Air and water cushioned 


3. No metal-to-metal 
seats 


4, No waste of water. 


5. No water 
shock 


hammer or 


6. Angle or Globe pat- 











sGOLDEN-ANDERSON 
Patent Automatic High and 
Low Pressure Steam Traps 
1.The first new departure 














Steam Pressure Reducing 
Valves 


1. Maintain a constant re- 
duced pressure. 

2. Thoroughly cushioned. 

3. No hammering, chatter- 
ing or sticking. 


- No auxiliary valves or 
small by-passes to clog 
up. 


No wire drawing. 

- Only one adjustment from 
the outside. 

Double extra heavy 
throughout — practically 
indestructible. 


On 


ba 

















terns to 30 in. 
GOLDEN-ANDERSON 
Pat. Automatic Cushioned 





Water Pressure Regulating 
alves 








1. Automatically Maintain Uniform Water 
Levels in Tanks, Standpipes, ete. 

2. Instantly Ad- 
justed to Operate 
Quickly or 
Slowly. - 

3. Floats Swivel 
to any Angle— 
Most Satisfac- 
tory Float 
Valves Known, 

4. No Metal-to- 
Metal Seats — 
No Water, Ham- 
mer or Shock, 


Water and Air. 

















5. Cushioned by | 








: : ster 2 esign, in 1. Maintain a constant re- 
Rg 3 — etc, ee we — oe ee 
‘or igh or > EO 4 P ess Of uctuations on 
"i > Press 2. 50 to 100% greater “si i 
gg capacity than other 4? ¥ 9m 
pendable. traps of similar size. * water and air. No metal- 
3. No 3.Full area through to-metal seats, 
Floats or discharge valve. ¥ 3. The best valve made for 
Fixtures ee. Bah H +3" : ae .. constant 
used, 4. roug ee ory ow pressure where con- 
No Water Durable — Will last a sumption is continuous, 
Hammer lifetime — and Always 4. Operates quickly or 
or Shocks. Works. slowly as required—No 
5. Sizes up 5. Furnished Semi-Steel attention necessary. 
to 30 in. nand Cast Steel for 5. Positively no hammer- 
Superheat. ing or sticking. Sizes 
to 24 in. 
aN 
GOLDEN-ANDERSON A GOLDEN-ANDERSON 
Pat. Automatic Cushioned ‘Water Float Valves Pat. Cushioned Combined 


. Throttle and Automatic 
“' Engine Stop Valves 

1. Operate 3 ways: Auto- 
matically, by Hand, or by 
Electric Switch. 

2. Prevent Fly-wheel 
Explosions. 

3. “Double Corliss” 
Cushioned—No Pound- 
ing or Sticking. 

4. Contains No Tight 
Fitting Parts. 

5. Furnished in Angle 
ana Globe Patterns for 
High or Low Pressures. 
6. “Always Ready for 
Service.” 












Golden-Anderson Valve Specialty Co., 1217 Fulton Bldg., Pittsburgh, Pa. 
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INDUSTRIALI 


The Combustion Engineering Corporation 
announces the addition of the 


Hermansen Patent 
Recuperative Furnaces 


as one of its products. 


Over 10,000 Hermansen furnace in- 
stallations are in operation in Europe 
today. They are probably the most 
widely used furnace on the continent. 


Combustion. Endineering Bldg 
Offices in Principal Cities 
Frederick Multiple Retort Stokers 


T °, 
H Stokers 


COMBUSTION Self Contained Stoker 
\ ENGINEERING | 
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FURNACES 


The fuel savings effected by 
HERMANSEN furnaces over pres- 
ent methods in general use in this 
country are remarkable. 


An Industrial Furnace Department 
under the direction of Col. H. D. 
Savage, Vice-President, has been 
formed to facilitate the handling 
of this class of business. 


L }FURNACE DEPARTMENT 


lineering Corporation 





43 Broad Street New York City 
Throughout the World 

re . etn Systems* 
Quin Fuel Bauipeent Air Hasler 


Scrapind Device 
Conibusco Water Seal Conveyor 


See 
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Fig. 892 


Iron Body Bronze 
Mounted 
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LUNKENHEIMER j{) 


GateValves 


Don’t simply specify but INSIST upon having Lunkenheimer Gate 
Valves. They are the best the market affords and the great variety 
enables a selection for any requirement — pressure, temperature or service. 


Obtainable in Bronze, Iron Body Bronze’ Mounted and Steel Monel 
Mounted. 


Catalog 58DB portrays this extensive line. Write for a copy. 


THE LUNKENHEIMER co. co. 
Fig. 768 LARGEST oor aiemaneaenaes F 
HIGH GRADE ENGINEERING SPECIALTIES 


BOSTON 


prssnnod CINCINNATI_U.S.A. conoon 


EXPORT DEPT. 129-135 LAFAYETTE ST, NEW YORK, 


600-33-42 
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VALITY CONTROLLED 


Crude © : 
Rubber Cotton Duck 


Asbestos Rock 








THE GARLOCK. PACKING COMPANY 


: Manufacturers of 


Asbestos GARLOCK PACKINGS 


Metal , 
Fibrous 








PALMYRA, NEW YORK 

















TITITITITI TILL LL LE 2 











Sates Offices and Warehouses. in Principal Industrial Centers 








LITTTITITIITIITITT) ~The Standard Packing of the World CII 
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Cooling more 








ee ee 







Spray pond of Dewey Portland Cement 
Co., Dewey, Okla. Equipped with 200 
YARWAY INVOLUTE NOZZLES. 
Capacity, 8,000 g.p.m. at 7 lbs. pressure, 





INVOLUTE 
SPRAY NOZZLE 


(KLEIN PATENTS) 


POWER PLANT 


YARWAY BLOW-OFF VALVES —YARWAY SPRAY 


—<—<—<——<— 
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than 500,000 
gallons per minute 


LTHOUGH the Yarway Involute 
Spray Nozzle has been on the 
market only two years, it has already 





: bec firmly established as a rec- 
Write for Booklet enivak baa 
“N-610 Many of the largest and most effi- 


cient spray ponds in the country are 
equipped with this nozzle—including 
those of Scranton Electric Co., 
Kansas Electric Power Co., Emporia 
and Leavenworth, Kansas; Thos. A. 
Edison, Inc., Orange, N. J.; Kentucky 
Utilities Co., Pineville, Ky.; and nu- 
merous others of various sizes. 


The combined capacity of Yarway 
Involute Nozzle installations is con- 
siderably in excess of 500,000 gallons 
per minute—and this total is steadily 
growing. 


The high efficiency of the Yarway 
Involute Nozzle is due largely to its 
simplicity of design. It has no internal 
or moving parts; the water passage- 
way is wide and unobstructed. 
Pressure required is decidedly less 
than with more complex designs. 


Let us tell you more about 
Yarway Involute Nozzles 
—Ask for Booklet N-610. 





YARWAY INVOLUTE 


aoe oa ce YARNALL-WARING COMPANY 
of design and absence of Mermaid Avenue 
internal parts—nothing to PHILADELPHIA 


clog or get out of order, 


DEVICES to save fuel 


NOZZLES — YARWAY-LEA V-NOTCH METERS 
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(/ “UNDERFEED “ U} 
RECIPROCATING ( { 


pty ) |, GRATE BLocKs - 
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ROCKER PLATES FOR Ke hy j Va cee ; DZ, y ANTI-SIFTING RING 
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{ g G PIN THROUGH 
\\ 

OverRFeED. {/ \¢ ve 7 th VN Rep! the Wt CONNECTING ROO 
RECIPROCATING 4 \ t : y 


LJ pe wat» . 
GRATE BARS ay 


RENEWABLE 
CYLINOER LINER 


RECIPROCATING RETORT SIDE 
BARS CARRYING GRATES AND 
ROCKER PLATES 


; DAMPER FOR REGULATING 
AIR FOR OVERFEED 
COMBUSTION 


Pow wastes 
o he 
©."59°. 2 . 
. 
‘e 
‘* 








ALVJUSTABLE OPENING 
FOR CONTINUOUS 
OUMPING 


Section through Riley Underfeed Stoker 


Years of stoker experience have produced in the Riley a 
machine which assures efficient, smokeless combustion. Yet 
the Riley is as simple as it is efficient, and this simplicity of 
design coupled with sturdy construction makes reliable 
operation a certainty. 


The steam requirements of Detroit’s magnificient new 
Masonic Temple will be amply met by the three 4-retort 
Riley Stokers installed in the already completed power plant. 


An idea of the magnitude of these requirements can be 
gained from the description of the building on the opposite page. 





You can obtain a complete description of 


Riley Stokers by asking for Catalog PR-6 


AEE / (=) : = So . 2 D — =) . 
wey SANFORD INILEY OTOKER 
/ “RILEY” “JONES” rT RP 9 
Underfeed Stokers Underfeed Stokers summa lll 


PULVERIZED COAL INSTALLATIONS 
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Detroits New Masoniclemple 


ONE OF THE WORLD’S FINEST 








‘© 


































































e 
t 
Geo. D. Mason & Co., Architects | 
Detroit’s new Temple is still in the process of erection, although some 
parts of the building are now in use. a¥ 
When completed the building will include: 
One auditorium seating 5000 Ld 
Drill hall with locker space for 6000 
Great dining room seating 3000 it 
Supper room seating 1000 1 
One kitchen equipped to provide for over 5000 
Accommodations for 54 blue lodges Cy 
Two ball rooms , 
Billiard room with 35 tables 
15 bowling alleys 1 
11,000,000 cubic feet of space in completed structure 
\ 
- 
=J BOSTON NEW YORK PHILADELPHIA PITTSBURGH BUFFALO CLEVELAND DETROIT 
CINCINNATI CHICAGO ST. PAUL KANSAS CITY DENVER CHARLOTTE DALLAS 
The UNDERFEED STOKER COMPANY OF CANADA, LTD., TORONTO. | 
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Deane Works, Holyoke, Mass. 
Blake & Knowles Works © 
East Cambridge, Mass. 
Worthington Works 
Harrison, N. J. 
Laidlaw Works, Cincinnati, Ohio. 





For Engineers 


Insulation 


An important feature, which 
contributes its share in making 
possible the extremely low 
steam rate of the Unaflow 
Compressor is the almost per- 
fect insulation of the steam 
cylinder. Attention is invited 
to the illustration, showing the 
care and attention given this 
very important detail. 


Radiation losses are thus 
reduced to a minimum, while 
initial condensation forever 
present in counterflow engines, 
due to the steam entering the 
cylinder through ports that 
have been chilled by the 
exhaust, are completely 
eliminated. Inthe Worthington 
Unaflow the steam flows in one 
direction only, entering the 
cylinder at the ends through 
steam-tight valves, and is 
exhausted through central 
exhaust ports uncovered by 
the piston. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


Executive Offices 115 Broadway, New York City. Branch Offices in 24 Large Cities 
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Unaflow 
Economy 





Compressor 


The Unaflow air compressor uses forty to 
fifty per cent. less steam than a slide valve 
machine; it outstrips Meyer Gear economy and 
is even more efficient than a Corliss compressor. 


The same principle that makes the Unaflow 
Engine the most efficient of all steam engines is 
used in the Worthington Unaflow Air Compressor. 


Bulletin L-542 has full details of this re- 


markable compressor. 
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Gas Engine Works, Cudahy, Wis. 
Power & Mining Works 


Snow-Holly Works 


Epping-Carpenter, Pittsburgh, Pa. 
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Short Story of a Big Achievement = 


HE story of a machine which saves money. 
For all plants—small, medium, and large. A 
simple machine. A reliable machine. An effi- 
cient machine. One which reduces operating and 


production worries. 
(Continued in the next issue.) 


INGERSOLL=RAND COMPANY- II BROADWAY. NEW YORK CTITNi 
Offices in au principal domestic and foreign cittes. 


ersoll-Rand 





Ing 
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BLOWERS | 
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“b . ; ‘ Power combustion executives know by experience that 
The secret 1S Out as far as uSCTS of tie recommendations of McClave Engineers are not in- 
power are concerned. Down below fluenced by any sales factors applied to specific types of 
the Mason-Dixon line you'll find the apparatus. 
same heavy use of McClave Prod- McClave Products are sold on an engineering basis. 
. . Where grates will serve, grates are specified. Where 
ucts as prevails generally over the mechanical or hand-feed stokers are needed, this type of 
entire country. equipment is specified. Where combinations of types are 


necessary, the proper layout is recommended. 
In Texas, for example, 90) per cent It is upon this basis that McClave users have purchased 
of all the coal-burning boilers are close to thirteen million boiler horsepower of McClave 
equipped with McClave Combus- Products, totaling 70,000 installations. 
tion Products. 


North and South Carolina, Missis- 

sippi, Georgia, Tennessee and Ala- 

bama — state by state they line up @ 

solidly behind McClave Combustion a R 
‘Systems. 

‘The illustration shows an installa- ee ae 


tion of seven sets of McClave Shak- | 
ing and Cut-off Grates, Type 2-A, at 
the Union Bleaching and Finish- 


Mechanical Stokers { 
Hopper-Feed Hand Stokers 
Hand-Fired Stokers 
Anthracite Stokers 





ing Company, Greenville, S. C. (Type M-A) 

191 : : Shaking Grates 
This is one of the largest bleacheries SESE Grates 
in the United States and every boiler oo Sabieie 
IS equipped with McClave 2-A’s. Incinerator Furnaces 

Bagasse Furnaces 
Wood-Burning Furnaces 

If the service rendered by McClave Products sets , Argand Blowers 
the standard of comparison, then no wonder the Boreed-Draft) 


. . Sectional Expansion 
South is sunny! Boiler Fronts 


Blower Regulators 


McCLAVE-BROOKS COMPANY (= 
Cc 


Sole Makers of the Famous McClave Grates Since 1883 
Scranton, Pennsylvania 


Branch Offices and Representatives: 


Austin, Texas Dallas, Texas New York St. Leuis 
Birmingham Detroit Omaha St. Paul 

Boston Greenville, S. C. Owensboro, Ky. Syracuse 

Buffalo Memphis Philadelphia San Antonio, Texas 
Chicago Nashville, Tenn. Havana, Cuba Jackson, Miss. 
Columbus New Orleans Pittsburgh Ft. Wayne 

i aeenenetenentioneeme=eee 











ON SYSTEMS Z0rq7eatereconom 





Buying—P O W E R—Section 


Vol. 59, No. 26 


“Look for the name 
on the nut” 


—and standardize on 
Jefferson’s Unions 








SOME JEFFERSON SPECIALS 


Male and Female 
Union, Does away 
with a nipple and 
makes a short 
connection. 


defferson 
Union, 

iron ball 
Made in 
sizes, from 
12 inehes. 


Flange 
Brass-to- 


joint. 


eighteen 
yy 


2 


to 


Jefferson Swing 
Union. 
widest variety oi 
connections, from 
slight off-set up 
to 90 degrees 


Allows 


All Male Union. 
Saves two pipe 
joints between two 
female threaded 
parts. 
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Ulparticular about what you buy? 


We are just as particular about what we sell— 


It means as much to us to sell only a quality product as it does for 
you to buy it. That’s why we carefully inspect Jefferson Unions at 
frequent intervals during the process of manufacture. 


The name “Jefferson” on the nut identifies the union with the 
famous ground ball brass-to-iron joint. Both male and female parts 
are first machined to a true arc, then ground in pairs, after which 
they are never separated. 


The brass seat ring is located in a- recess away from the runway of 

ithe fitting where it is fully protected from the contents of the pipe 

and from possibility of injury from pipe ends. Made of seamless 
; annealed tubing, it is pressed into the channel so that it becomes 
practically one piece with the iron. 


The sloping shoulders of the ball joint make these unions self-seating 
even though the piping is somewhat out of line. 


“Jeffersons” are made of high-grade, air-refined malleable iron with 
Briggs’ Standard Taper Pipe Threads used exclusively. 


ww 


For these, and other reasons you should know about, Jefferson 
Unions will give you permanently leak-proof service. To get this 
service be sure to specify Jefferson Unions on your next order. 


There’s a Jefferson Union for your every need. Get our Catalog— 
order from your dealer—and “Look for the Name on the Nut.” 


The Jefferson Union Company 


Lexington, Mass. 
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The West Texas Utilities Company 
believes in modern outdoor station equip- 
ment. It has on its lines all of the G-E 
Outdoor Stations shown—and more, 





These stations step down the transmission 


General Electric Company voltage to supply small towns, ranches, 
Schenectady, N. Y. ; ; 
Sales Offices in all Large Cities oil fields and industrial plants in this 


GENERAL| 


oe 





June 24, 1924 Buying—P O W E R—Section 





territory. They are G-E equipped—appa- 


2 
y ratus and accessories—all weatherproof 


and designed in accordance with best 


-E 
engineering practice. 


G-E Outdoor Stations are available for 


on 3 
a ice, 1 i installation : ; 
“ ny service, in any capacity, is s Ce ee ee 
anywhere. Submit your problems. sins ieee patil ieesiae ' 
11S Bulletin? No, 17706 ae 


JELECTRIC 
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Can be used 
with the highest 
degree of super- 
heat and for 
discharge pres- 
sures up to 650 
lbs.’ 


Adopted by 1000 plants— 


both in this country and abroad 


HE Bethlehem-Weir Turbo-Feed 


Pump possesses every qualification to 
meet the requirements of the modern plant. 


It is suitable for the highest degree ot 


superheat and is capable of a discharge 
pressure of 650 lbs. 


It is simple in construction, consisting of a 
single-stage centrifugal pump, driven by a 
direct-connected impulse turbine, both 
working on the same shaft and mounted on 
the same casing. 


It is entirely automatic in operation, and is 
substantially built, of selected materials. 
The workmanship throughout represents 


BETHLEHEM SHIPBUILDING CORPORATION, Ltd., BETHLEHEM, PA. 


the best efforts of skilled, conscientious 
workmen. 


It is absolutely dependable, and will give 
years of continuous hard service with a 
very low upkeep cost. 


The Turbo-Feed Pump is one product of 
the line of Bethlehem-Weir Power Plant 
Equipment which Bethlehem manufac- 
tures in the United States as the licensee 


of G. and J. Weir, Ltd., Glasgow. 
Over 1000 Turbo-F'eed Pumps are now in 


service—some of them in the largest and 
most modern plants both in Europe and in 


the United States. 





GENERAL SALES OFFICES: 25 BROADWAY, NEW YORK CITY 


SALES OFFICES: Boston, 141 Milk St.; Philadelphia, Widener Bldg.; Wilmington, Foot of West St.; Baltimore, 
Gay and Lombard Sts.; San Francisco, Matson Bldg. 


Power Plant Equipment Works: Moore Plant, Elizabeth, N. J. 


BETHLEHE 





AWEIR Power Plant 





Equipment 
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LJINK-BELT manufactures complete, in its 

own plants, every type of coal and ashes- 
handling equipment that has stood the test of 
efficient, practical operation, and that has received 
the approval of the engineering profession gen- 
erally. 


From this advantageous position, the designs by 
Link-Belt Engineers are made without prejudice 
as to type of equipment, and with the sole thought 
of supplying our customers with what our ac- 
cumulated experience indicates will best and 
most economically meet their requirements. 


Standardization of general designs is desirable 
only to a very limited extent, because local 
and individual conditions have a very impor- 
tant bearing in determining what equipmentis 
most advantageous. Link-Belt has carried to 
the highest point of standardization, however, 
the design of various elements of equipment, 
in order to insure the minimum cost of pro- 


LINK-BELT COMPANY 
CHICAGO, 300 W. Pershing Road 


PHILADELPHIA, 2045 Hunting Park Ave. 


New York - - - -2676 Woolworth Bldg. Buffalo - - - - - - 745 Ellicott Square 
Boston - - - - - = = 49 Federal St. Wilkes-Barre 826 Second Nat'l Bank Bldg. 
Pittsburgh - - - - - - 335 Fifth Ave. Huntington, W. Va. Robson-Prichard Bldg. 
St. Louis - - - - = «705 Olive Street Cleveland - - - - 329 Rockefeller Bldg. 


H. W. CALDWELL & SON CO.:—Chicago, 1700 S. Western Ave.; New York, 2676 Woolworth Bldg.; Dallas, Texas, 810 Main St. 
LINK-BELT MEESE & GOTTFRIED CO.:—San Francisco, 19th and Harrison Sts.; Los Angeles, 400 E. Third St,; Seattle, 820 First Ave., S.; Portland, Ore., 67 Front St. 
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The Link-Belt Policy on Conveyors 


Coal and Ashes Handling Equipment 
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duction; and Link-Belt Engineers adapt these 
standardized units in the best way to meet the 
individual conditions of customers. 

























Added to suitability of design is that sturdiness 
in construction which for forty years has charac- 
terized all Link-Belt products. Our first skip 
hoist installations were made over twenty years 
ago, since which time we have continually im- 
proved this type of equipment. Our Peck Car- 
rier has been used for twenty-five years. Our 
Belt Conveyors, chain - and - bucket - conveyors, 
Screw Conveyors and other standard types have 
been used for nearly fifty years for conveying 
materials of all kinds. 


The quality and service of Link-Belt equipment 
is universally recognized. It can be depended 
on to give continuous operation, with a minimum 
maintenance expense. 


Catalogs on request. 
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INDIANAPOLIS, P.O. Box 346 


Louisville, Ky. - - - ~- 321 Starks Bldg. 
New Orleans - +. - 504 Carondelet Bldg. 
Birmingham, Ala. - 720 Brown-Marx Bldg. 
Link-Belt Limited - Toronto and Montreal 


Detroit - - - = - 4222 Woodward Ave. 
Kansas City, Mo., R. 405, 1002 Baltimore Ave. 
Denver - - - ‘= - = 520 Boston Bldg. 
Atlanta - - - 24 Marietta St. 
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You Should Burn 
Pulverized Coal 


1. Utilization of coals with low B.t.u. content. _ 7. Small amount of combustible in ashes. 


High or low fusing ash. High in sulphur. 8. No standby losses. 


2. Smokelessness. 9. Low draft requirements. 


3. Maximum efficiency at all rates of firing. $0. Lewest lubor cect of poration 


4. Perfectly flexible; instant change of rate of u 


Grinds adaptability v0 lead demand changes. . No clinker or slag troubles with mechanism. 


5. Entire mechanism outside combustion chamber. 12. One type machine for all kinds of coals. 


: , 13. Accurat ntrol of ai io. 
6. Repairs and replacements made outside com- 3 whee + > teal gato 


bustion space. 14. No cleaning of fires. 











PULVERIZED 
Coal Equipment 


way to burn pulverized coal. No 
pulverized- coal is kept in storage. 


qj ca 


al 
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Erie City Pulverizers are adapted to practically all boiler instal- 
lations. ‘The growing list of repeat orders is the strongest 
possible evidence of satisfactory service. Write for “Test 
Reports” and Descriptive Bulletin. 


Steam 

Boilers Pal verized 
LENTZ Coal 
Engines Equipment 
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How one plant solved 


the boiler scale problem 


—a typical instance 


The chief engineer of an indus- 
trial plant was recently up against 
a tantalizing and difficult situation. 


With plenty of water around the 
plant—a large river, some small 
lakes, and many wells close at hand 
—every available supply of boiler 
feed make-up clogged the boiler 
tubes with scale, causing priming on 
heavy loads, great effort to maintain 
rated steam pressure, and excessive 
coal consumption. 


For some time the situation was 
tolerated as an apparently necessary 
evil. Then one day the engineer got 
hold of a concise little treatise on 
Distilled Water for Boiler Feed 
Make-up which was sent him with 
the compliments of The Griscom- 
Russell Company. 


In less than an hour, he had 
learned how any raw water could 
quickly and economically be made 
absolutely pure without the use of 
chemicals, how progressive plants 
all over the country — plants hke 
Ford Motor Co., Detroit Edison 
Co., General Electric Co., Standard 
Oil Co., Union Switch & Signal Co., 
among many others—had eliminated 
their boiler scale troubles, and just 
how much he could expect an evapo- 
rator system to cost him and the 
savings it would produce. 


The rest of the story is quickly 
told. A G-R Evaporator System was 
installed. The first improvement 
noted was the ability of the boilers 
to take the peak loads without the 
slightest sign of priming and with 
vastly less firing effort. Boiler blows 
and shut-downs for tube-cleaning 
became a thing of the past. The coal 
consumption dropped more than 
seven per cent and in twenty months 
the system had paid for itself on the 
basis of this item alone. 


This instance has been duplicated 
over and over again. If your boilers 
are troubled with scale it can be 
duplicated in your plant. In the 
interest of better boiler operation 
and economy, fill in and send the 
coupon below to The Griscom- 
Russell Company, 90 West Street, 
New York, for the G-R booklet on 


Distilled Water for Boiler Feed 
Make-up. 


The Griscom-Russell Co. 
90 West Street, New York 


Make-up to 
Name 
Company 


Address ... 


‘RSS RBBB BeBe eB eB eB ee eee eee 


P, 6-24-24 


Please send your booklet on Distilled Water for Boiler Feed 
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Lubrication 
Bowser 


These three words are forever linked in the 
minds of engineers everywhere. What Bowser 
and Richardson-Phenix have contributed to the 
world’s progress in power conservation, through 
improved methods of lubrication, oil filtration 
and oil storage, is plain to be seen in power 
plant installations the world over. 









What we can do in YOUR plant to save 
money and promote efficiency, is set forth 
in our new folders. Address Dept. 6, 
please. 


S.F. BOWSER & COMPANY, Inc. 


LUBRICATION ENGINEERS AND MANUFACTURERS 
FORT WAYNE, INDIANA, U.S.A. 






LUBRICATORS-OIL FILTERS ~ OILING SYSTEMS~ACCESSORIES 
OIL STORAGE AND DISTRIBUTION SYSTEMS 
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This big gasketed joint wouldn't hold! 
SMOOTH-ON stopped the leakage 
saved $350.00 


and 





HE heating receiver on a 32x70x72-in. cross- 
compound engine at the plant of the 
Merchants Mfg. Co., Fall River, Mass. has a 


cast-iron shell made in two sections. 


Shortly after installation, the packing between 
the two shell sections gave out. The engine was 
shut down on a Saturday noon and the air pump 
kept running to produce a vacuum within the 
receiver. SMOOTH-ON No. 3 was applied at the 
joint with a brush while the receiver was still 
hot, and was drawn into the joint by the vacuum. 
The leak stopped at once, and the repair was 
more permanent than would have been obtained 
by repacking, the estimated cost of which, in 
connection with dismantling and reassembling, 








SMOOTH-ON 


was $350.00. 


almost nothing. 


The repair cost 


This experience is but one of very many we could 
cite where common-sense use of SMOOTH-ON 
paid for the SMooTH-ON a hundred times over 
on a single job, 


Sooner or later almost every power plant has a 
bad break or leak where SMooTH-ON can save 
the day. Put yourself on the safe side by keeping 
a small supply on hand. Use it for making all 
gasketed, flanged and  screw-thread pressure 
joints. It has no equal for this purpose, and 
you will soon realize that as a first aid, it saves 
worry, work and a big lot of money. 


SMooTH-ON is made in seven kinds, each for specific purposes, and is packed in convenient tins of various sizes. 
If you can’t get the one you want at your supply or hardware store, order from us direct. 











SMOOTH-ON MANUFACTURING CO. 


570 COMMUNIPAW AVE., JERSEY CITY, N. J., U.S. A. 


Send INstrucTION Book No. 19 and more information 
about SmMooTtH-ON for following purposes: 


eee seeceecscsencasl 


CO) Making flanged and screw-thread joints. 

OC) Repairing cracked plates and castings. 

O) Patching boiler and engine cylinders. 

C) Stopping leaks in pressure joints. 

O Making seams tight at bolts or rivets. 

© Repairing chimneys and smoke-stacks. 

© Making iron-hard boiler-room floors. 

© Waterproofing pump, wheel and machine pits. 
© Waterproofing walls, floors and tanks. 

© Repairing leaky metal or concrete roofs. 

C) Making watertight vault or skylights. 









Be the first to sug 
and get the credit 





















Smooth-On, where to use 


typical applications. 








gest Smooth-On 
for the saving! 


HIS 144-page book of simple 
directions and diagrams will 
post you well on the theory of 


grade, how to apply for best re- 
sults and what to expect from 
the finished job, based upon 
pictures and data from over 100 


















each 
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A prominent industrial corporation 
solves its roof problem 


by roofing permanently with shingles that can’t rot, 
rust, burn or curl. 

Ambler Asbestos Shingles can’t burn because there 
is nothing burnable in them. They are composed 
entirely of the best hydraulic cement combined with 
a good grade of asbestos fiber from our own Canadian 
mines. They get stronger as they age. 


Ambler 
Asbestos Shingles 


eliminate for power plants, factories and other in- 
dustrial buildings the danger of roof fires; require 
no painting; save the usual losses that come through 
rust and rot. 


An industrial building is no better than its roof. A 
roof such as the one shown here is real insurance. 


Ambler Asbestos Shingles make a roof that is pleas- 
ing to the eye as well as being permanent and eco- 
nomical, A variety of sizes, styles and colors enable 
you to meet any condition. 


Tell us your need and let us supply specimens. 


Asbestos 


Shingle, Slate & Sheathing 
Company 


Department 2-A, Ambler, Penna. 


Branch Offices:—Baltimore, Boston, Buffalo, Chicago, Cincinnati, Detroit, Cleveland 


Minneapolis, New York, Omaha, Philadelphia, Pittsburgh, Washington 
Wilkes-Barre; Toronto, Canada; Havana, Cuba 
Southwestern Distributor: R. V. Aycock Co., Kansas City, St. Louis, 
Tulsa, Houston 
California Representative: J. A. Drummond, Los Angeles, San Francisco, Fresno 
H. G. Sperry & Co., Utah, Idaho, Nevada and Washington Representative: 
Offices—Salt Lake City and Seattle 
F. T. Crowe & Co., Washington Representative: Offices—Seattle and Tacoma 


Everlasting 
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Broken-down 





will still give years of 
service 


When furnace walls begin to break down, 
do not feel that a large expense for replace- 
ment or repair is imminent. These walls 
can be permanently put into order econom- 
ically with old fire brick, crushed to a uni- 
form size, and mixed with fire clay. 


A coating can quickly be built up and all 
holes and crevices, even those several inches 
deep, filled; so as to get long years of service 
from these walls. 


Many companies that know the value of keeping their walls 
in constant repair, use the famous No. 13 American Ring 
Crusher to crush their old firebrick. Besides doing the job 
well, it operates with ; 

lower power and 
upkeep cost than 
any other fire-brick 
crusher made. Full 
details will be sent 
to you. 









Thisis the famous 
No. 13 American 
Ring Crusher. 


American Pulverizer Co. 
18th and Austin 


Furnace Walls 
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GILL 
MAUJER 
AND 


BROMLEY 


Vol. 59, No. 26 








St. Louis, U. S. A. 














Try this Combustion Library 
on the job for ten days free 


These three practical books start in with the Abc’s of the subject 
and step by step explain principles and methods in a simple, clear, 
straightforward way. 


The information they present is up-to-date and practical. It is the 
sort of information power plant engineers everywhere have long 
wanted to have in this simple clear form. The books tell you the 
things about combustion engineering you need to know in your 
everyday work in order to get the most out of your plant. 


“Save fuel,” “Cut down fuel costs,” are the slogans today, and men 
who can do these things, men who know combustion engineering, are 
in demand. 


These three practical, common-sense books—the new second edition 
of GILL’S ENGINE ROOM CHEMISTRY. Maujer and Bromley’s 
FUEL ECONOMY IN BOILER ROOMS, and WORKER AND PEE- 
BLE’S MECHANICAL STOKERS—cover such topics as:— 


fuels and their analysis. 

regulation of combustion. 

principles of combustion. 

flue gas analysis. 

heat lost in flue gases. 

combustion of coal in boiler furnaces. 
hand-firing of soft coal 

burning oil fuel under boilers. 
combustion losses in boiler operation. 
combustion as applied to stoker work. 


The books work for you for eight cents a day 
No money down; small monthly payments 


Examine them for 10 days FREE 





McGraw-Hill Book Company, Inc., 370 Seventh Ave., New York. 
You may send me the three volumes of the Library of Combustion 
Engineering on approval for 10 days’ examination. I agree to re- 
turn the books postpaid in 10 days or to remit $2.00 then and $2.00 
per month for 3 months. 


eiaae i I am a regular subscriber to Power. 


BEES. cstcass 


Official Position 


Cor eee ree reer eee eres eeereseseeeseeseeesesere 


Name of Company 


ee 


(Books sent on approval to retail purchasers in the U. S. and 
Canada only.) F. 
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Hellgate Station 
Carey 85% Magnesia 























Devon, Conn. 
Carey Hi-Temp and 
85% Magnesia 





















River Station, 
Buffalo General 
Electric Co., 
Buffalo, N. Y. 
Carey Hi-Temp 
and 85% Mag- 
nesia 


























Barbadoes Is- 
land, Norris- 
town, Penn. 
Carey 85% 

Magnesia 


| Where Power-Production 


is Most Efficient 


N these big central stations, where power- 
production methods reach the peak of 
efficiency, and where service conditions are 
the most severe, Carey heat insulations have 
proved their superior value and durability. 













Trenton Chan- 
nel Plant 
Detroit-Edison Co. 


Carey 85° Magnesia 













Union Gas & 
Electric Co., 
Cincinnati, O. 
Carey 85% 
Magnesia 


Superheat temperatures in these stations 
range up to 700 degrees. Heat insulating 
efficiencies are over 95 per cent in every case. 
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if 
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Carey Pipe Coverings were used in these 
power plants because careful analysis by 
trained engineers competent to judge merit, 
demonstrated their remarkable heat saving 
properties. 




















Dallas Power & 
Light Co., Dal-ff 
Jas, Tex. Carey | 
Hi-Temp and }¥ 
85% Magnesia 









Be guided in your selection by the judgment 
of these plant engineers. 


Write for bulletins describing 
the complete Carey line of 
scientifically developed heat 
insulations for all conditions. 








Co. Power, W. Va, : THE PHILIP CAREY COMPANY 
eee Cincinnati, Ohio 























HEAT 
INSULATIONS 


For every need—from residence 
to suger power plant. 


















Cahokia Station 
Carey Hi-Temp and 85% Magnesia 
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Protection for your eyes! 


Don’t chance your 








fa = 
eyesight with poor |} @; 
gage glasses! End {ff | 
all doubt by getting iz q 
“66 d ] it 
ondergiass ft 
“The Unbreakable 4 i 
Boiler Gage Glass” &. a 
| @ 
Made of two semi-metal- ft a 
lic substances each with a . 








different degree of expan- 
sion. 


Temperature changes 
don’t effect it. 


Visibility is increased in the 
Reflecting type by using a 
Red and White Enameled 
Back. 





If your dealer offers a 
substitute, write us for the 
genuine. 


A. W. Chesterton Co. 


64 India St., Boston, Mass. 
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FITCHBURG ENGINES 


All the inherent dependability of the steam engine plus outstanding, lasting 
high economy are inbuilt qualities in the design. he self-compensating 
steam valves adjust themselves to wear and will remain tight indefinitely under 
the hardest service conditions, Exceptionally well balanced, close regulation, 
We Also Build the FITCHBURG UNAFLOW ENGINE— 
We will repair any make of engine on the customer’s premises, 
he Latest Development in its Class 
Largest engine repair company in New England. Write. 
The Fitchburg Steam Engine Co., Fitchburg, Mass, 
Agencies in all ecctions of the country 
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Steam Turbines, for all speed and steam conditions, 
Catalog D40. 

Double Helical Speed Reducing Gears. Catalog G40. 
Centrifugal Pumps, for all capacities. Catalog B40. 
Centrifugal Blowersand Compressors, Catalog F40. 
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Joore STEAM TURBINE ConPORATION 


Wellsville, N.Y. 
“BEST AT EVERY TURN? 











Light in weight—but 
a tough as rawhide 
TANPAC 
Sheet Packing 


Has no equal for use on 
oil, grease, gasoline, and 
water joints. 





Write for circular 
y and sample 


Advance Packing & Supply Co. 
808 Washington Blvd., Chicago, Ill. 


EU 





Now Available 
For Prompt Delivery 


KRUPP DIESEL ENGINES 
Seniitnestinein Resteun Witewel Engine Co. 
165 Broadway, New York 











Steam Turbines 


Use them for auxiliaries also. 


GENERAL ELECTRIC COMPANY 
Schenectady, N. Y. 


31-43 











Clean tubes save fuel! 







Look for name, etc. 


The SV 
“COMBINATION” 


Trade Mark 
Scraper and Brush 


—has a double action that keeps boiler tubes clean. 


Chilled serapers are self-sharpening and self-adjusting. The brush 
can be renewed. 


If your dealer offers an imitation that costs him less—Send to 


A. W. Chesterton 
any 
oston, Mass. 


= Advance Packing & Supply 


Com Company 
64 India St., 808 Washington Blvd., Chicago 









GTERRY TURBINE 


The Turbine known for its efficiency, 
dependability and simplicity. More than 
9000 in operation. Write for Catalog. 
THE TERRY STEAM TURBINE CO. HARTFORD, CONN. 
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LEE TURBINES 


have been successfully used for 13 years. 
The many repeat orders are silent tributes 
to service satisfactorily performed. 


Write for Bulletin No. 401 
The D. E. Whiton Machine Co. 


New London, Conn. 
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Westinghouse 
.. Steam Turbine 























AN IMPROVED NS solid eet vei f 
GOVERNOR > | 


—Without knife edges Xx sn at | mel 
—Without governor link- ~“ . A 
| a 7 ie 
—Without revolving weights : a cae 
—Without gears to drive : cg ia = ae 
governor and oil pump » if ap 

—Without stuffing boxes X j 3 “ 
—Without close clearances ' ' 
—Without springs in compres> 

sion to buckle or bulge Ng poet 





Having removed these trouble= XN 
making features, this simple, 
powerful, hydraulic governor will, 
retain its sensitiveness indefinitely, 
with minimum attention and repair. 
Westinghouse Steam Turbines of the 
improved design are equipped with this 
governor. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 
\ Sales Offices in all Principal Cities of 
\ the United States & Foreign Countries 
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GOVERNOR 
OPERATING 
MECHANISM 
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IMPELLER |) 



























































ty 
% 











Buying—P O W E R—Section Vol. 59, No. 26 


Where is the 


Diesel engines are employed in industry today where steam coal is 
cheap and plentiful as well as where coal is high priced and hard to 
get. There are many other very important cost and service factors 
connected with Diesel operation which promote its use independent 
of the condition of the fuel market. 


The Diesel has no such water provlem as the steam plant. It has no 
such labor problem. One competent engineer takes the place of 
skilled firemen and engine-room force. It’s compactness—a self- 
contained unit without auxiliaries—permits of installation in limited 
space where no other plant could possibly fit. 


The first cost of a Diesel engine compares very favorably with that 
of a complete modern steam plant of similar capacity with all its 
indispensable auxiliaries. Diesel fixed charges are lower because of 
the longer life of the engine—30 to 35 years with proper mainte- 
nance, as against a normal 15 to 20 years for other types. 


Starting with this substantial economy, the Diesel effects further 
savings through its higher thermal efficiency, its low cost of main- 
tenance and the elimination of a large proportion of the power 
plant payroll. It is constantly ready to deliver full output without 
standby losses. Consumes fuel only when in use and in proportion 
to its load. Has no depreciation when idle—none for obsolescence. 


And in addition to these arguments, there is the further important 
consideration that the Diesel is the only power plant which does not 
contravene ordinances against smoke, noise and ashes in restricted 
locations. 


As a straight power-producing proposition the Diesel has unques- 
tionably proved an over-all economy exceeding all other types of 
prime movers. Its territory extends wherever this factor is the main 
consideration. 


FULTON) 
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TWO 400 B.H.P. ENGINES 
DRIVING AC GENERATORS 


What does a K.W. Hr. cost you? 


Reducing the cost of power from 6.03c. per K.W. hour down to 0.94c. per K.W. hour is no small 
achievement. The two 400 B.H.P. McIntosh & Seymour Diesel Oil Engines shown above did this 
at the Arkansas-Missouri Power Company’s Plant at Caruthersville, Mo., in the first year of operation. 
Below are given comparative costs: 








AKA SY PR Ky, LK 


\ 
= 


COMPARATIVE COSTS 


pet aot McINTOSH & SEYMOUR 
OPERATION STEAM PLANT DIESEL PLANT 


SAVANE 


Boiler Room None $ 375.00 0 
Fuel pr ar ... (Coal) 2,563.36 (Oil) $851.20 
Unloading Coal............ : 20.00 ( 
Wages, (including ice pullers)... 444.95 
Lubrication, waste, et 138.77 


MAINTENANCE 
Building 0 
36.75 
9.40 356.40 
.82 





TT. 


ss 


10.51 





$3,618.64 $1,692.71 


PERFORMANCE TOTAL K.W. HRS...... 60.000 


: 181,420 
COST PER K.W. HR 6.03 cents 


0.94 cents 


MCINTOSH & SEYMOUR CorPN 


MAIN OFFICE AND WORKS AUBURN, NEW YORK, U.S.A. 


SALES OFFICES AT 


149 BROADWAY 412 BISBEE BLDG. 1016 BALTIMORE. AVE. 330 HUMBLE BLDG. 61S SHELDON BLDG. 
NEW YORK CITY JACKSONVILLE, FLA. KANSAS CITY, MO. HOUSTON TEXAS SAN FRANCISCO, CAL. 


\< 
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A few users of 
Bury Compressors 


General Electric Co. 
J. G. Brill Co. 
Philadelphia & Reading 


Camden, N. J., Terminal 
Chicago Union Station 
Hazel Atlas Glass Co. 
Southern Railroad Co. 
Central Illinois Light Co. 
Carnegie Steel Co. 
Michigan Mall. Iron Co. 


Wetmore & Morse Granite 
Quarries 


New York & Pennsylvania 
Co. 


Pennsylvania Rubber Co. 
Detroit Edison Co. 

Lehigh Coal & Navigation Co. 
Koppers Co. 

Baldwin Locomotive Wks. 


American Car Co. 
Ball Chemical Co. 
Briggs Mfg. Co. 
Sargent & Co. 














<p ae 


Bury Three-Cylinder, Two-Stage, Variable 
Volume Air Compressor, Class VCCE 


Five Point Control 
Reduces Air Costs 


The Bury Variable Volume Unloading System automatically 
governs the output of the compressor to deliver full, three- 
quarter, one-half, one-quarter or no load with one pound 
variation in pressure. This Five Point Control operates 
smoothly, insuring a well balanced machine at any load and 
power consumption in direct proportion to the load. 


Another very important feature of Bury Air Compressors lies 
in our patented Universal Pyramid box plate valves. These 
valves have an area fifty per cent greater than that of any 
other valve, insuring light work, low velocity of air through 
valves and lower power cost with high efficiency. They are 
noiseless in operation, and most simple. The plate is the 
only movable part. 


Let us:tell you all about Bury Air Compressors ‘“‘the com- 
pressors that invite comparison.’’ Write for Bulletin 407-A. 


Bury Compressor Company 


Established 1902 


1714 Cascade Street, Erie, Pa. 


Offices in Principal Cities 
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O*: FIRING in many types of 


industrial furnaces has im- 

portant advantages in con- 
venience, labor and fuel economy, 
and in greater temperature uni- 
formity. 


Compressed air is the ideal means 
for atomizing your oil. It insures 
greater economy of fuel and uni- 
formity of temperature. Its pressure 
may be more closely regulated, and it 
provides quick and more regular 
combustion. 


Sullivan Compressors 


both steam and belt driven, are built 
in a convenient variety of sizes and 
pressures for oil firing work. 


This 21 x 12 ““‘WG-6” short belted 
motor driven unit is furnishing air 
at 20-30 lbs. for oil firing at a 
Cleveland brick yard. It is equip- 
ped with Sullivan ‘‘Wafer”’ valves, is 
dust tight and splash lubricated. 
Bulletin 777-K. 


When you need information 
on oil firing, write us 


UL VA 


MACHINERY COMPANY 
132 S. Michigan Ave. Chicago 


























At historic old Mt. Vernon, Virginia 


A50-hp. Otto 
Oil Engine 
furnishes the 
power for 
generating 
electric cur- 
rent to sup- 
ply motors, 
lights, cook 
stoves, ete. 





i 


THE OTTO ENGINE WORKS 
3211 Walnut Street, Philadelphia, Pa. 
Chicago Branch: 15 South Clinton St. New York: 244 Fulton St. 














UTI 


Harrisburg  U-fiow 


° orliss 
Engines Single Valve 


We have some desirable territory open for reliable 
representatives. Write us. 


Harrisburg Foundry & Machine 
Works 


Harrisburg, Penna. 











Single Valve Non-Releasing Corliss, Poppet Valve, 
Uniflow—Sizes 100 to 1600 I.H.P. 


Chuse Engine & Manufacturing Co., Mattoon, illinois 











CARBONDALE 


REFRIGERATING MACHINERY 


Exhaust Steam Absorption and 
Ammonia Compression System 


Carbondale, Pa. 





- Chicago, lil., 1637 Prairie Avenue 
ew York, N. Y., 175 Christopher St. 





TROY ENGINES 


are designed and built for heavy 
duty in driving stokers, fans, pumps 
and generators. Entirely enclosed. 
Automatic lubrication. Capacities 
to 200 brake horsepower. Write for 
catalog. 


Troy Engine & Machine Co. 


Troy, Penna. 











Hercules Seamless Copper 
Floats Last Indefinitely 


Don’t buy floats that wear out in a short time 
and have to be replaced. Hercules Floats. 
because of their remarkable endurance, elimin- 
m ate constant renewal and repair expense. 
Write for prices and details 


HERCULES FLOAT WORKS 








200 Franklin St., Springfield, Mass. 
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Other HOYT Quality Products 
SOLDER—SHEET LEAD 
BEARINGS—DIE CASTINGS 


GENUINE 66 A” Engineers and Plant Superintendents 
realize that the dependability of the 

For Severest bearings in their mechanical equipment 

Bearing Service determines the degree of economy in 

plant operation. Perfect, smooth-run- 

ning, long-wearing bearings are assured 


EAGLE ” A” ~frequent costly shut-downs for bear- 


ing repairs are eliminated when HOYT 
Better than many others Babbitt is used. 


at higher prices 





Insist on buying only HOYT Babbitt 


—order from your jobber 


HOYT METAL COMPANY © St.Louis -hicago-Detroit-Newlork- 








com: 
Ridgway Engine-Generator Sets ICE MAKING and 
are assembled in our shop, but we build REFRIGERATING PLANTS 
all of the parts. Ammonia Compression Ammonia Absorption 


CO, Compression 
See last week’s cover. 


Consultation on any Refrigerating Problem Invited. 


RIDGWAY ExS ee: YORK MANUFACTURING CO., York, Pa. 
ENGINE REPAIRS MAGNOLIA “iti 











Let UNDERWOOD repair your engines and overhaul your plant. 
Repair crew and portable tools ready to make emergency repairs RE OT as We ee 
day or night in case of breakdown. All work first class by skilled Tore eZ Ne ie eee 
machinists. We carry spare parts in stock. Write, wire or telephone. tous. Py i) is ae Gas PN t 
H. B. Underwood Corp’n Send for 2 
Established 1870 free Booklet 
1019 Hamilton St., Philadelphia, Pa. Magnolia Metal Co., 112 Bank St., New York 

















BOTLER SETTINGS 


Established GEO. NAISMITH & SON SSTPTSBURGH PA 


1897 
Any description of boiler. Anywhere 


ERI STEAM TURBINES-REDUCTION GEARS 
KERR TURBINE COMPANY 
WELLSVILLE, NEW YORK U°S°-A° 
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HEINE SAFETY BOILER, 
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The contract with Julius Berkey fora 
HEINE Boiler. In the immense Berkey 
€& Gay plants of the present. they use 
HEINE Boilers. 
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TheHEINE Boilerinstalled forty yearsago 
inJulius Berkey’s first factory—in continu- 
ousoperation eversince with scarcely arest. 
Nota leak or sign of distress anywhere, 





Building for the Approval 


OR today’s use—and tomor- 
row’s admiration—that is the 
way Berkey & Gay’s furniture 
is built. Everything they under- 

| take is marked with the same 

far-sightedness, and has been since Julius 

Berkey, founder of the business, erected his 

first factory in 1884. 

It was a good, sound plant, as time proved, 
for after 40 years it is still in decidedly 
active service at Grand Rapids, Michigan. 

Julius Berkey must have recognized 
kindred ideals to his own in the HEINE 
organization, for he emphatically declared 
he would have a HEINE Safety Boiler — 
then new—but highly recommended. His 








Boilers Built by Heine 


judgment was good, as usual. That 40-year 
old boiler is still in daily operation. It is 
said to be the oldest in Michigan. No vaca- 
tions for this veteran—and no thought of 
retirement for years to come. 

After all these years, running practically 
every business day, the engineer tells us it 
is now operated under the original pressure, 
and at about 100 per cent above rating. 

Not the only old HEINE we could show 
you, sir! Our first boiler, built in 1882, is 
accepted by a boiler insurance company for 
operation today at the original pressure. 
There are plenty of others, but now let’s 
talk about the even better HEINE Boilers 
we are building right now! 
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rums are drilled to 


A iler di 
All rivet holes in HEINE Boiler Pip 


i ation an 
accurate diameter and in true loc 
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‘The pyramid bending rolls in the HEINE 
plant will bend plates for the highest pres- 
sure drums. They are said by the makers 

to be the largest ever built. 
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Hydraulic rivetersinthe HEINE plant. All 
rivets are hydraulically driven to meet 
requirements of modern high pressures. 


Gu 





of Coming Generations 


fe] OU may never require a boiler 
"| for forty years of continuous 
service. But the HEINE Boiler 
stamina that made this record 
possible is important to every 
boiler user, whether the boiler is to serve 
one year or forty. 

At the great HEINE plants in St. Louis, 
Mo. and Phoenixville, Pa, these high 
manufacturing standards are rigidly main- 
tained. They have the capacity to produce 
boilers of any required size or pressure; 
the flexibility to carry out any specifica- 
tions that may be presented; the progres- 
siveness to adopt the best modern practices. 
With this goes the experience of many 





years, as the background for our originality. 
Everything HEINE builds is built for effi- 
ciency today, and for the approval of com- 
ing generations. 

To serve our customers, we have contin- 
ually enlarged the personnel and facilities 
of our engineering, field service and sales 
departments, and today we can render the 
power plant industry better service than 
ever before. ; 

HEINE standard boilers include longi- 
tudinal, cross-drum and bent-tube types. 
These types are adapted to all kinds of fuels 
and furnaces and for waste heat, marine 
and other special installations wherever 
high pressure steam is required. 





Heine Roller, ompani] 


5319 Marcus Ave., St. Louis, U.S. A. 
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THE BABCOCK & WILCOX COMPANY 


85 Lisperty Street, New York 


Builders since 1868 of 
Water Tube Boilers 
of continuing reliability 


BRANCH OFFICES 
30STON, 49 Federal Street 
PHILADELPHIA, North American Buildin 
PITTSBURGH, Farmers Deposit Bank Building 
CLEVELAND, Guardian Building 
CuHIcAGO, Marquette Building 
CINCINNATI, Traction Building 
ATLANTA, Candler Building 
PHOENIX, ArRIz., Heard Building 
DALLAS, TEX., 2001. Magnolia Building 
HoNoLULU, H. T., Castle & Cooke Building 
PORTLAND, ORE., 805 Gasco Building 





WORKS 
Bayonne, 
3arberton, 


Makers of Steam Superheaters 
since 1898 and of Chain Grate 
Stokers since 1893 


BRANCH OFFICES 
Detroit. Ford Building 
NEW ORLEANS, 521-5 Baronne Street 
HovustTon, TEXAS, Southern Pacific Building 
DENVER, 435 Seventeenth Street 
SALT LAKE City, 705-6 Kearns Building 
SAN FRANCISCO, Sheldon Building 
Los ANGELES, 404-6 Central Building 
SEATTLE, L. C. Smith Building 
Havana, CuBA, Calle de Aguiar 104 
SAN JUAN, Porto Rico, Royal Bank Building 


m. a 
Ohio 
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UNION 


Water Tube Boilers 


| [ise overload capacity coupled with quick steam- 








ing factors enable Union Water Tube Boilers to 
cope with peak demands, 
The simplicity of their construction assures easy cleaning. 
Tube scaling is minimized, due to the self-contained feed 
water purifier. 
The new catalog gives full details. 


UNION IRON WORKS 
1500 Cascade St., Erie, Pa. 
Established 1890 
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JOHN O’BRIEN BOILER WORKS CO. 
St. Louis, Mo. 

Four 
Types of 
WATER 
TUBE 

BOILERS 
also 
TUBULAR 
BOILERS 
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Coatesville Boiler Works 


Manufacturers of 
Boilers, Steel Tanks and Special 
Steel Plate Construction 


30 Church St., New York, N. Y. 
Morris Building, Philadelphia, Pa. 
141 Milk St., Boston, Mass. 


WORKS: 
Coatesville, Pa. 


Sales 


Offices: 


nny 


Lasker-Adams Water Tube Boilers 
Patented 
Primary Economizer and Superheater as an integral 
part of the Boilers. This combination of parts assures 
high efficiency and overload capacity. 
“rite for Descriptive Matter 
LASKER IRON WORKS 


3200 So. Lincoln Street, Chicago, Tl, 




















Boilers 
Superheaters 
Preheaters 


Badenhausen 
Phillips Badenhausen 


Philadelphia, Pa. 
New York City, N. Y. 


1011 Chestnut Street 
90 West Stree‘ 


Two boilers in one... 
Cross tube construction and smaller 
tubes give the Page Boiler doubled 
capacity. Has these advantages— 
sectional; erected by unskilled labor; 
shorter water travel; light in weight; 
airtight steel casing; built-in soot 
blower. 

Ask for the big catalog. Write— 

Page Water Tube Boiler Co. 

817 Larrabee St., Chicago 


Get this 
FREE Book! 
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Reduce Your Boiler Room Costs 


Use The Coupon 


THE WICKES BOILER CO., Saginaw, Michigan 


Gentlemen: Without obligation on my part I would like to read 
your helpful bulletins for reducing boiler room costs. 
DC Bulletin 2 The Steam Boiler Analyst. 
CDC Bulletin 3 Reducing Costs in the Boiler Room. 
OD Bulletin 4 Magnitude and Prevention of Air Infiltration Losses. 
(1) Bulletin 5 Saving Coal in Steam Power Plants. 


0 Bulletin 7 The Wickes Horizontal Cross Drum Water Tube Boiler. 
VAME .cccccccccccccceccceeeeceseeceeseseeceeseeescnceecers 
Business Address . 20... coccccccccccccccccccccncesccccccrece 
POP T TTT TUTTI TTT TTT TTT Te 
DOE Sa desednserdessecrseeenoesence Cevcecceveee veewewenedes 





Water Tube 
BOILERS 


Ask for Catalog G-7, giving com- 
plete information and a list of 
400 installations. 


OIL CITY BOILER WORKS, Oil City, Pa. 
BRANCH OFFICES: 501 Fifth Avenue, New York; Pittsburgh, House Bldg.; 
Chicago, 1224 Marquette Bldg.; Philadelphia, 1043 — Estate Trust Bldg. 
Detroit. General Motors Bldg.; Atlanta, 50 S. Forsyth St.; Boston, Kimball Bldg. 














SAMUEL SMITH & SON CO. 


130 Railroad Ave. 
Paterson, New Jersey, U.S.A. 


HIGH PRESSURE BOILERS 
TANKS AND HEAVY PLATE WORK 
VULCANIZERS 
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Economy Advantages of THE EDGE MOOR BOILER 


V. The Baffles 


—E— oh N° fixed arrangement of baffles can successfully meet 














the many varying conditions of furnace, fuel and 
stoker operation. For this reason, the Edge Moor 
Boiler has several standard arrangements, which are suffi- 











= sa) ciently flexible to permit many variations, as dictated by the 

- y) - individual conditions to be met. 
| = 2 In the main, vertical baffles are used. Vertical baffling ac- 
complishes a constant breaking-up of the gas streams as they 


impinge on the surfaces of the staggered tubes, with the re- 
niiiieaniiiiaiaeibiamalasaie sult that partially cooled gases are continuously replaced by 
at rear—chain-grate stoker. those of higher temperature, with a consequently higher 
rate of heat transfer. Vertical baffling also makes it possible 
to decrease the gas pass area from beginning to end of any 
one pass to compensate for the decreased volume of the 
cooling gases, while with horizontal baffles the area of each 
pass is the same throughout. 





Edge Moor vertical baffles consist of vertical cast-iron plates, 
plastered on both sides with an asbestos cement of high heat 
resistance, which hardens and clings to the plates. One of 
the chief advantages of this construction is that the baffles 
may be easily kept tight. The holes in the cast-iron plates 
are of sufficient diameter to permit easy renewal of tubes. 





Three cross-pass reversed setting— 


qucel an heab~ teu The front of the first baffle is faced with renewable tiles made 
overfeed stoker. to fit around the tubes. These tiles are interlocking, and each 
is held in place by two others. 


Accessibility, ease of repair and economical maintenance 
recommend the Edge Moor system of baffling, in addition to 
its proven efficiency. 





Details of other features of Edge Moor design and construc. 
tion contributing to greater economy and improved efficiency 
are described in Catalog No. 63. Your request will bring a 
copy promptly. 


EDGE MOOR IRON COMPANY 


Established 1868 : 
EDGE MOOR, DELAWARE 
New York Chicago St. Paul Boston Pittsburgh Charlotte Los Angeles 











Four cross-pass boiler with super- 
heater and fro:t underfeed stoker. 





EDGE | G0 =) 
Water Tube DOILE 
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Co. 


2. Detroit Edison Co. 








(Experimental Installation) 


3. United El. Rys. Co., 
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Providence, R. I. 
Kansas City Lt. & 
r. Ca 
Metropolitan  Edi- 
son Co., W. Read- 
ing, Pa. 
Milwaukee El. Ry. 
@ ie. Co. 

United El. Lt. & P. 
Co., Hell Gat2 
Nn. %. 
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leconomize with Foster 


— So can you 


The plants shown here are typical of the 
modern, highly efficient central stations and 
industrial power plants which are being built 
today to generate steam efficiently in the face 
of high fuel and operating costs. 


Every element in the equipment of each of these 
stations was selected only after a careful scrutiny 
of its design and construction and after the 
operating records in other installations had 
proven to the satisfaction of the engineers that 
it could be depended upon to help carry out its 
share in the economical production of power. 
The selection of Foster Economizers for each of 
these plants, and in many other up-to-date 
plants as well, is therefore doubly significant. 
It indicates, first, that an economizer, in using 
the waste heat of the flue gases to preheat the 
boiler feed, can effect a decidedly worth-while 
fuel saving, and second, that the special Foster 
construction has conclusively demonstrated its 
excellence and reliability. .. 


The Foster Economizer Book will tell you the 
whole story of how Foster Economizers are 
built, and how they are saving from 5 to 10 
per cent of fuel in installations all over the 
country. Send for a copy. 


POWER SPECIALTY COMPANY 


Foster Superheaters and Economizers 
111 Broadway, New York 


Boston Philadelphia Pittsburgh Chicago San Francisco 
Kansas City Detroit Boulder Dallas London, England 


Plants at Dansville, N. Y., and Egham, England 


FOSTER 
‘| ECONOMIZERS 








The illustration above shows a Foster 
Economizer installation on a separate oper- 
ating floor above the boiler room. This is 
only one of a number of possible arrange- 
ments, depending on plant conditions. No 
matter what size or type your boilers may 
be, a Foster Economizer can be installed in 
the flue connection to improve their effici- 
ency and increase their capacity. 
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THE WICKES 
Vertical Water Tube Boiler 


EVERY DAY EFFICIENT 


Because: 


1. Kept clean of dust and soot by 
gravity to the utmost. 


2. Kept clean of water impurity by 
gravity to the utmost. 


7 

3. Large accessible mud drum to re- 
ceive and retain water impurity. 

4. Man stands erect cleaning boiler. 


Washed in five hours, or turbined 
in ten hours. 


5. Straight tubes obtainable any- 
where that may be inspected from 
end to end. 


6. Steel casing reduces air excess to 
minimum. 


Worotol 
O10) 7. 


Steel Cased Setting . 
Increases Efficiency 8. 


Gas passages are long, of small 
cross section, and free from turns. 





Delivers absolutely dry steam. 





Ask for Bulletin—Magnitude and Prevention of Air In- 


filtration Losses—sent free. 


THE WICKES BOILER CO. 


Saginaw, Michigan 
SALES OFFICES: 


Detroit, 1116 Penobscot Bldg. New York, 501 Fifth Ave. 
Chicago, 76 West Monroe St. Pittsburgh, 1218 Empire Bldg. 
Seattle, 736 Henry Bldg. 
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W & W Cross Drum 
Water Tube Boiler 














Investigate 
Write for bulletin giving details. 


The Walsh & Weidner Boiler Co. 
CHATTANOOGA, TENN. 


New York Chicago San Francisco New Orleans Kansas City 

























































































































The Casey- 
Hedges Co. 


Chattanooga, Tenn. 


Water Tube 


Boilers 


Semi-Inclined, 
Vertical, 
Horizontal, 
Cross Drum Types 


Branches 
Chicago 
New York 
New Orleans 
Memphis 
Birmingham 
San Francisco 
Havana 


















KROESCHELL “iit 
Large Storage Capacity 
Rapid Steaming Properties 


BRUNSWICK-KROESCHELL COMPANY 


CHICAGO, ILL. 
4203-B Diversey Ave. 
Refrigerating & Ice Making Machines, 


262 Jersey Ave. 
Power and Heating Boilers 





BOILERS 


NEW BRUNSWICK, N. J. 








1>)] 1 Nb 


Boilers 
Tanks 
Plates 






Modern Design 
High-grade Construction 
Catalog on Request 
Newburgh Steam Boiler Wks. 
P. DELANY & CO. 
Newburgh, N. Y. 





TOUT 

















“CONNELLY 


OILER. COMPANY Cleveland, Ohio 


Vertical Four Drum and Horizontal Cross Drum Water Tube Boilers 
In units of from 200 to 3000 hp. and for pressures up to 400 Ibs. 








F a enn apeeenneeemgananenpeantie aang aS 























All Steel Sectional Water Tube Boilers 


A design and construction that has proved its high efficiency under all steaming 


conditions. Also builders of horizontal and vertical Unaflow Engines and all 
types of Centrifugal Pumps. Write for Catalog. 


Kingsford Foundry & Machine Works, Oswego, N. Y. 


: 5 vnunacevnsusvvosunesoseerereeerren 


“WATER TUBE BOILERS 


SECTIONAL 
pi Bray & ee 


Springfield Boiler Co, 
Springfield, Hl. 
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It’s Some Satisfaction 


to have a pipe wrench that you can 
always depend upon, no matter how 
tough the job. 





That’s why most engineers are care- 
ful to look for the TRIMO mark 
whenever they buy a pipe wrench. 
They know that its drop-forged jaws 
and handle and pressed steel frame 
have the strength to resist the severest 
strains and that the jaws grip firmly 
but do not lock upon the pipe or. 
crush it. 


PTT 


Another big reason for TRIMO popu- 
larity is that jaw in handle, as well as 
all other parts, may be replaced when 
worn, at small cost, keeping the wrench 
as good as new indefinitely. 


Your dealer has this extra serviceable 
TRIMO Pipe Wrench. 





Roxbury, Mass. 


—TRIMO— 


TRIMONT MFG. CO. : 








The Undivided Responsibility of the 
builders of Stirling Boilers for their 
quality is impaired when replace- 
ments are made with tubes different 
from those used by the builders. 


We furnish tubes accurately 
and bent by the organization that 
builds the Stirling Boiler. 


The Babcock & Wilcox Tube Co. 
Beaver Falls, Pa. 


New York 
85 Liberty St. 


Chicago 


Marquette Bldg. 
Boston, 49 Federal Street 


LALLA EEALE 


Bent Tubes 
for 
Stirling Boilers 


made 


Pittsburgh 
Farmers Deposit Bldg. 


Philadelphia 
North American Bldg. 

















6903 
vu 40000000000000000080001 
muna MTT 
s b 21 
lee BSS tS 
- fection”’ oon ineert in tubes “or tues os yw 
Per ection qruetions instantly and completely. kt P \\ 
Last for years. Costs little. Never \ WN Ses 
Flue gets out of order. Write for price. 
Cleaner Ruggles & Rugslee Softeners & Filters 
Batavia, Ill. 
E Tron and Oil Removal apy Sine 
mma Gondi 
Cecil 
= 440 aa NewYork 
3 
Sicennenenees SMM 








‘WATER SOFTENERS 


Hot—Cold—Intermittent—Zeolite 


Complete Engineering. Service 


GRAVER Goportion 


3100 Todd Avenue, East Chicago, Indiana 





AUUEEELUALEUEEEEUEMUREEEOUUCEEEEUUEEEEUSECEEEEOUOEEEOOUOESEOGUCEEOOOUSEOOOUONEEOOELEOOUCSCOOUUUCEUOOUCECOOUOEROUUOEEDSUOUCELECUUUCEEOOUOEOEOOOUEAEOOOOOEELS 





RULER POMEL Cd 


TOU DL ELLE 





Cling-Surface 


The Pioneer Belt Preservative-Lubricant to assure full power 
from slack-running belts. Eliminates slip and tension; re- 
duces friction and lubrication costs. Makes and keeps belts 
mellow, pliable, water-proof; preserved for longer and better 
service. Send for 60-day test tin on approval. 

F.O.B. Warehouse Stocks in Different Centers 
CLING-SURFACE CO., 1049 Niagara St., Buffalo, N: Y. 





UALEELUSEOUETOSTOVUOETOEOOD FUPTOTONTOO ONT TO OTTO 




















AULAVAUNUOADDOETYOESOVEOUESUEAEONEADSSOTOOUOTOEEUOIE 


Soot 
S 





uper-Heaters and Economizers. 


Webster Bldg., DuBois, Penna. 
Cleaners For All Types of Water Tube and Return Tubular Boilers, 


S@T CLEANER 


PEELE LCE CLEECee CLEC LE CULL LoD 








BL 





veer 








PURIFICATION SYSTEMS 
SOFTENING & FILTRATION 


FOR BSOILER FEED AND 
ALL INDUSTRIAL USES 





WM.B.SCAIFE & SONS CO.PITTSBURGH.PA. 
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BURNED FUEL GENERATES HEAT 


Is It Going Up the 
Smoke-Stack 
wae” ~y > ~~ ~~ Or Into Steam ? 


The price of fuel is still high and keeping the fuel consumption 
record down is one of the big problems of the boiler room. Scale 
which is not removed from boiler tubes is constantly wasting 


Roto Air or Steam Driven Cleaner for* . hundreds of fuel dollars. 
Curved Boiler Tubes. 








Dirty Tubes obstruct the free passage of heat through the tubes 
to the water, causing a percentage to go up the stack, 


Clean Tubes insure the utilization of every unit of heat. 


ROTO TUBE CLEANERS 





y ¢ ive jleaner for . P “ 
mete eae ia po turn heat into steam by freeing the tubes of all scale deposits, 


Write for further information and prices. 


Roto Cleaners are 
made for all types 
of Water Tube and 
Fire Tube Boilers, 
Surface Con- 
densers, Ammonia 
Condensers, etc. 


Roto Cleaners are 
made for Econom- 
izers, Evaporators, 
Heaters, Oil Stills, 
Locomotive Arch 
Tubes, etc. 


INSTALLATIONS 1922-23 Converted or Replaced 
LILLIE On 30 Capital and Major Ships Multicoil, Return Bend, U Tube and 
Now Projected for all U. S. N. Ships Navy Type Submerged Tube Plants. 
Capacity doubled—Savings large—Product more pure. Let your evaporators be converted 
for similar results in either High or Low Heat Level operation by the Lillie way. 


Sugar Apparatus Manufacturing Co., 
1006 Land Title Bldg., Philadelphia, Pa. 


‘ut @ Ef poe: De 


for all sizes and types of boiler tubes 


Liberty Mfg. Company 






HARTFORD, CONN. 











Multiple Film Evaporators 











Tube Cleaners, Steam Specialties 





OL LPIA 
 PLTTSBURGH, CLEVELAND: 




















Veen oases 435 Grant Street, Pittsburgh, Pa. 
CINCINNATI OCTROIN SYRACUSE. BALTIMORE ATLANTA, SAN FRANCISCO, MONTREAL. LONDON o — 
REST eae Satake aaa ae eee 
STUCUETTETUAUAUAONCNOUTTETETETTTTTTTT: 








UUEOUTOTUUYNAATONEVOOCUOTONUGUUCUOUOOOOOUOGLATOUUONOEOOEUOCOOOO OOO OnOOE UL 


Exhaust Steam Feed Water Heaters 
V-Notch Water Meters 
Live Steam Feed Water Purifiers 


eee team and Oil Separators and Exhaust Heads 
Catalog No. 80 on request 


The Hoppes Mfg. Co., 19 Larch Street, Springfield, Ohio 








ce eens, 


















THE BLACKBURN-SMITH MULTI-DUCT I ROTECTS condensers, pumps, etc., 


from foreign solids in water supply. 


asy to clean and dependable. 
Write for Bulletin S. 


The Blackburn-Smith Corporation 
27 West 45th St., New York 
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Clean Oil 


Minimizes Bearing Wear 


Be sure that all the oil that reaches your turbine or 
engine bearings is thoroughly clean. 


Used oil is as good and clean as brand new oil after 
it is passed through 


BURT | 
Oil Filters 


They will transform dirty oil into clear, bright oil 
free from all sediment and emulsion. The same oil 
can be used over and over again without the slight- 
est loss in its lubricating value. 


The highest lubricating economy will result after 
you make a Burt Oil Filter a part of your system. 
Users report savings of 50 to 90 per cent in their 
oil bills. A large saving can be made in your plant. 
A better grade of oil can be purchased. 

Let us show you just what Burt Oil Filters can do. Send 


us a sample of your dirtiest oil. We will filter this in a 
Burt Oil Filter and return it to you—absolutely clear. 


Write for it now. If additional capacity is required at 
any time any number of Units can be connected and 
used as one filter. 


The Burt Manufacturing Company 
232 Main Street, Akron, Ohio, U. S. A. 
Largest Manufacturers of Oil Filters in the World 
The Canadian Fairbanks-Morse Co., Ltd., Montreal, Que. 








The Burt Unit Type Oil Filter 











Do You Have Trouble Feeding Wet Coal 
with your underfeed stokers? Install a 
Negus- Tiffany Coal Agitator 


and end it. Let us tell you how. 
W. E. ELLIS CO., HAVERHILL, MASS. 


BTU CCeCUUL CULL CULL 








The Mercury U-Tube Principle 


as applied to automatic boiler regulation in the 


C= Came C= 





results in permanent gradual operation to maintain the correct 
ratio of air to fuel in accordance with the steam demand. 


’ CARRICK ENGINEERING CO. 
538 So. Clark St., CHICAGO 


HOT 


Water 
for all 


domestic and industrial purposes 
guaranteed by 





The Patterson System 


Patterson-Kelley Co. Hot Water sup- 


lied at mini- 
100 Park Ave., New York sete fuel ns 





UU 





Soe 


SLT A 


a are OP oo a 
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Fuller-Lehigh System 
PULVERIZED COAL 


Insures the maximum fuel burning economy, longer 
life to furnace and reduced labor cost. — 900-B. 


Fuller-Lehigh Co. 


re. uiierton, Pa, 






















Philadelphia, Land Title Building 
Syracuse, Union Building 





STEAM COALS 


17 BATTERY PLACE, NEW YORK 


Baltimore 
Continental Bldg. 


Hartford, 36 Pearl Street 
Boston, 141 Milk Street 
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If You Burn Oil 


it would pay you to 
consider these products 


“OIL BURNING EFFICIENCY” 





AIROIL PRODUCTS INCLUDE: 


OIL Burners for Power Plants 
OIL “Fill-boxes” (Rain-proof) 
OIL Fuel Pump Sets 

OIL Heaters 

OIL Measuring Scales 

OIL Strainers and Meters 

Boiler “‘Peep-Hole’”’ Castings 
Indicating Oil Firing Cocks 
Indicating Steam Regulating Valves 
Fuel Oil Tanks 


“Complete Design and Installation of 
Oil Burning Systems.” 





NATIONAL AIROIL BURNER CO. 
902 Thompson St., Phila., Pa. 






































One of Hundreds of Plants that are 
Obtaining 80% Boiler Efficiency 


A Union Oil Company plant in Southern California that is 
being operated at high economy with 


COEN Mechanical Oil Burners 
and 
COEN Improved Air Registers 


No smoke trouble is experienced natural draft. One man 
operating one valve controls all fires through a load range 
of 100 per cent without changing a burner tip. Unrivalled 
flexibility with the minimum attention in service. Catalog 
“M” mailed on request. Be sure to read Page 18 carefully. 


COEN COMPANY, INC. 


112 Market St., San Francisco 
50 Church St., New York 























AMERICAN 


Radial Brick Chimneys 


Unexcelled in permanence and low upkeep 
expense. All heights and sizes for boiler 
plants, smelters, chemical plants and 
other industries. Let us submit estimate. 
We build 
Radial and Common Brick Chimneys 
Ornamental Chimneys and make chimney 
repairs and extensions. 
peer mania Rods inspected and repaired. 


American 
Chimney Corp. 


Main Office: 
147 Fourth Avenue, 











New York 


BRANCHES: Chicago, Cleve- 
land, Philadelphia, Boston. 








tedteeteT TET 








Beare Sprague 6 Cpe Pe 


Aimn o> 


J nas ue New York 








CHIMNEYS 


Radial, Common Brick and Concrete Chimneys 
Chimney Repairing While in Operation 
Boiler Setting 


CONTINENTAL CHIMNEY CO., INC. 


118 N. La Salle St., Chicago, Ill. 











THE CANADY SYSTEM 
of Automatic Furnace Regulation 
will increase the economy of any new or existing 


boiler plant. Sold on a definite fuel saving guarantee. 
15 years of successful operation. 


CANADY ENGINEERING CO. 


150 West 42nd St., New York City. 











LACLEDE crn: STOKER 


The stoker for the higher volatile coals, dominant in 
this field today. 


Full Details Will be Sent on Request 
LACLEDE STOKER CO., 4438 Hunt Ave., St. Louis, Mo. 











WIEDERHOLDT CHIMNEYS 


The Best for High Temperatures 
or Other Special Service 


WIEDERHOLDT CONSTRUCTION. CO. 


-420 Olive Street St. Louis, Mo. 
Oe te iy | ( : 
[ocean Mi Nu Wi l 


1} PEABODY ENGINEERING CORPORATION-Ii2 EAST 42%. 'ST,NEW YORK ff 


BUA ee eT 
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These Modern Central Stations 
use A-S-H EQUIPMENT 





CAHOKIA POWER PLANT 
of Union Electric Light and 
Power Company 
E. St. Louis, IIl. 

This plant is equipped with A-S-H 
Standardized Sluicing Systems. 

McClellan & Junkersfeld 


Engineers & Constructors 














ht— 
“MIDDLETOWN PLANT 
Metropolitan Power Company 
Middletown, Penna. 


Equipped with A-S-H type “‘C” ash gates, 
Sluiceways and Air Cooled Furnace 








amen 


W. S. Barstow, Mge’mt Assoc 
E.M. Gilbert, Chief Eng. fay Powell, Mech. Eng. 





Philadelphia Electric Company 
Philadelphia, Pa. 
There are 12 power operated A-S-H 


Gates installed in this modern new 
plant. 





We suggest that you write for complete ' 
list of users of A-S-H Equipment. a 


SECTIONAL CAST IRON ASW 
HOPPERS 





If you have an ASH problem of any sort, sTANDANOIZED ew sLUICINa 
we would suggest that you have one of ” avers 


CAST IRON “‘CATENARY CURVE" 


our Engineers call upon you. COAL OUNNENS 


ASH STORAGE BUNKERS 


AIR COOLED BOTTOMS 
FOR POWDERED FUEL FURNACES 


BULLETINS and full details Specify A-S-H Equipment 
upon request. ae 


he MMB ILILIEN = GE RNIAN ag O1FF 


254 SOUTH 15'" STREET ~ PHILADELPHIA 0. 


Chicago Boston Detroit Pittsburgh St. Louis Atlanta Cincinnati 
New York Rochester Kansas City, Mo. Wilkes-Barre, Pa. Minneapolis 
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THERMIX 
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AIR HEATER — 
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700,000 sq. ft. Heating 
Surface of Thermix Air 
Heaters used in over 
100 Steam Power In- 
stallations for Preheat- 
ing Air of Combustion 
by Heat from the Flue 
Gases. 


A plate heater com- 
posed of standard com- 
mercial plates neither 
drilled, welded or speci- 
ally shaped. 


Economizers from 8-15% of 
the fuel consumed. 


Gibby Stokers 


SUCCESSOR TO FILES STOKER 





———————) HAND OPERATED G 


GIBBY STOKERS will burn all grades of fuel. 


High efficiency—low maintenance—less labor. 





Write for name of plant using your kind of fuel. 


Gibby Engineering Company 
96 Condor St. 
East Boston, Mass. 

















Production 


) DB ie CE © F ie & 
“V"° TYPE 
Ng Bt © 3 98 32 5 GY 


Natural draft. Require little power for 
operation. Large coking surface per 
rated boiler H.P. Firing, even and con- 
tinuous. Fuel bed uniform, air supply 
constant—result high CO... Burn low 
grade fuel economically. Substantially 
built. Maintenance low. Thousands in 


use. 
Ask for Bulletin 330 


DETROIT STOKER COMPANY ° 
Detroit, Michigan, U. S. A. 


Cheaper 
Steam 


POU 


TE 








POC 











4 "in firing position 


: Row of Pushers raised, \ Stahonary ; 


Specify NATIONAL Stokers 


m Coming Arch Boss 4 ee ie 
i ~. ; cl 








3 National Stokers 
abe burn the lowest 

a grade of bitumi- 
nous coals smoke- 
lessly—giving the 
high efficiency of 
a modern mechan- 
ical stoker, with- 
out the power and 
upkeep cost of the 
latter. Burns 
cheapest fuels 
without smoke or 
waste. Write for 
full details. 


The M.A. Hofft Co. 
814 Washington 
Avenue, 
Indianapolis, Ind. 


L- -PPaRL Row of Pushers’ 


Grate Bars, 
#. . Dump Plate closed\, 
"his 





her | 
its 
\ | 
{: Hook for 
\ Push ne | Dump Rod 
\, Dump Rod Ash Pit Door | 








tte 


4 Builders of Mechanical Stokers 


for 35 years 
Sales and Service Offices 
in All Principal Cities 
Address Nearest Office 


Westinghouse Electric @ Mfg. Co. 
So, Philadelphia Works, Philadelphia, Pa. 
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Westinghouse 





Cee 








Marion Hand Fired Stokers 


Non-interlocking teeth of special design present very small 
openings which will not permit the loss of live coals or 
unburned fuel. Nothing but fine ash can drop through 
into the ash pit. 

Movement of the fuel bed is positive and continuous 
from step to step over the grate toward the dumping 
plate. Every bit of energy from the coal is extracted 
by this economical clean method of firing. 


Marion Machine Foundry & Supply Co. 


Marion, Indiana 


laytord Stoker 


The FORCED DRAFT travelling grate stoker with 
7 improved features you should know about. Send 
for Bulletin 11 to Rosedale Foundry & Machine 
Co., Columbus and Preble Ave.’s Pittsburgh, Pa, 0 





























HAND STOKERS 


FLYNN EMRICH CO. 





HOLLIDAY AND SARATOCA STS. BALTIMORE.MD. 
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Shown above is the 
new Illinois cast- 
iron bottom tuyere 
with a dump door 
for removal of sift- 
ings. This tuyere 
is practically in- 
destructible. The 
dump bottom pro- 
vides a simple 
method of chang- 
ing from forced 
draft to natural 
draft. It is merely 
necessary to open 
the cast-iron doors. 


CHICAGO 
Ernest E. Lee Co., 
115 S. Dearborn St. 








The best way to keep up 
with stoker development— 


Just watch the Illinois! 


LL that is modern in stoker design is represented 


* in the Illinois Chain Grate. 


The Illinois has been the great 
moving force in establishing damp- 
ered air control and in perfecting 
the details of construction that have 
constantly increased the value of 
this outstanding contribution to 
stoker efficiency. 


The problem of igniting high mois- 
ture and low volatile coals has been 
solved in the Illinois. Illinois 
a ; ea 

mechanical ignition” has been 


shown to be the positive way of 
burning coke braize, lignites, and 
anthracites on a chain grate stoker. 


The new Catalog L describes the 
many Illinois advancements—the 
features briefly covered here and 
many other refinements including 
the continuous drive, standard 
tuyeres of cast iron, improved feed 
gate and other evidences of IIlinois 
leadership. 


Illinois Stoker Co. 


104 W. 7th St., Alton, [linois 


LLINOIS 


CHAIN GRATE 





NEW YORK KANSAS CITY 


H. G. Meissner, J. F. Pritchard & Co., 
141 Broadway. 419 Reliance Bldg. 


DENVER 


MINNEAPOLIS 
B. Kennedy, W. P. Nevins, ) § 
120-122 S. Ninth St. 


A. 
1265 Humboldt St. 


Illinois Stokers are 
made in two types: 
Type A, natural 
draft, and Type G, 
forced draft. Both 
types have damp- 
ered air control. 
Type G_ Stokers 
are equipped with 
mechanical  igni- 
tion wherever high 
moisture or low 
volatile coals are 
encountered. 


STOKERS 


With Dampered AIR CONTROL. 


INDIANAPOLIS 


C. Dehaven Engineering Co., 


State Life Bldg. 
P. 6-24 F-RTG 
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15 to 25% Saving in Your Coal Bill 


Regardless of the kind of stationary or shaking grates 
that you are now usi«g 


RMSTRONG , wn ey 
Interlocking Shaking Grates _ amar f oi re Ci 


will save this amount of fuel for you because they 
make it easy to keep the fire in an open, clean condition 
all the time. No sifting loss—because the grates are 
never tipped far enough to allow coal to slide through. 
All clinkers are broken up and pushed out through the 
slots, leaving a free circulation of air. 


30 Days’ Free Trial 


Try the Armstrong against any other grate. Ty it doesn’t 
show a gre ater saving in fuel and give a -y satisfac 
The trial will 








have cost you nothing. 
Write for Bulletin and Details 


Armstrong Manufacturing Co. 
Shaking Grates—Hand and Power Stokers, 
Feed Water Weizghers. 


252 Ludlow Ave., Springfield, Ohio 
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Increased 
Steam Production 


Don’t buy new 
boilers—until you 
are certain that it 
is necessary. 


The installation of 
PERFECTION HAND 
STOKERS wil! in- 
crease the steaming 
eapacity of your pres- 
ent boilers, and at the 
same time will permit 
cheaper coals to be 
burned. 

They save money to 
their owners and 
much back breaking 


THE GREEN|FUEU ECONOMIZER@ 7 Eee oe ome 


Up SY. ¥3 PERFECTION GRATE & SUPPLY CO. 
[BEACON NN Springfield, Mass. 





Huns 











HI-EFFICIENCY HI -SPEED 
RADIAL aoe 


Let them supply your forced draft at a large saving 
in operating and upkeep cost. 

Built in sizes to handle from 1600 to 275,000 cu.ft 
per minute at pressure up to 7 inches of water. 

Learn why they are more efficient. Write for Bul- 
letin No. 152. 


















































iii THUdnnateee 


am ete 1C OR AL 


full details. H AN D ~ T O K E RS 
CYCLONE GRATE BAR CO. COKAL STOKER CORP. 


9 Grimes St., Buffalo, New York 343 E. Ohio St., Chicago, IIl. 











A 









CLARAGE : 
AIR HANDLING EQUIPMENT THERMOLITH 


We offer the co- operation of competent engineers for the successful solution of F I R E C E M E N T 


Sais Sarating, vrata. Jewncing sm sccied” Wine Delitee ries Brats te tert Poe the Srongee 
neat “ : HAR ~WAL RACTORIES CO. 
CLARAGE FAN COMPANY, Kalamazoo, Mich. Worlds Largest Producers of Refractories 


Sales Engineering Offices in Principal Cities. Pittsburgh Pe 
’ 



















Power Simplex Standardized or Specially Designed Equipment 
Mechanical Draft G Cooli Ventilating F 
Turbo-Blowers nin uo. Seong teense 


For Your Boiler Draft 
icsecercer | American Blower 
Ask for Catalogue “24” = 


Complete Engineering Service 
Power Turbo-Blower Co. AMERICAN BLOWER COMPANY, DETROIT 




































350 Madison Ave., New York (253) 
Weennensaatt = 
Neemes Grates are built for severe gaavien. =~ iron ow NEEMES BROS.., INC, Ee 
especially produced to withstand high temperatures, ass 
durability and long service. Ample air snace is provided in and 41-49 Adams Street, Troy, N. Y. 
between the shakers. Oscillation of the shakers removes ash with- BRANCH OFFICES: 
out disturbance of the burning fuel above. Clinkers are mashed New York Philadelphia Chicago Baltimore 
in the center of the concave teeth, thus preventing broken teeth. Montreal Boston Columbus. ‘St. Louis 
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The “Cement-Gun” is not a re- 
stricted article and may be 
purchased and used by anyone. 
In order to insure all users of 
Gunite that they will obtain 
prompt and proper bids we 
have established a Contract 
Department and upon applica- 
tion we will be pleased to have 
them prepare estimates on your 


You can postpone boiler 
furnace lining renewals— 
indefinitely ! 


Worn boiler furnace brickwork, arches 
and baffles can be easily and quickly re- 
paired by making a mixture of crushed 
old fire brick, fire clay and a dilute solution 
of sodium silicate and shooting this over 
the surfaces to be covered with the 


The modern way to keep your boiler furnace 
linings in complete repair without those expensive 
periodic take-downs in order to renew the brick- 
work. 


By using “Gunite” (a mixture of sand and Portland 
Cement placed with the “CEMENT-GUN”’) you 
will be able to line your ash pits, coal bunkers and 
steel stacks and to apply a protective coating over 
exposed steel work. 


Let the coupon bring you full details regarding 
the “CEMENT-GUN.” Send it now. 


Cement Gun Co., Inc. 
Allentown, Pa. 


Gentlemen: I am interested in what the “CEMENT GUN” 
can do in maintaining boiler furnace linings, building baffles, 
repairing arches, lining ash pits, etc. Please send me 
literature and full information. 


work, 

Lo er Oar Boren pre eee en acne ire ry vray nee me pan eer eeyeer yrs mene 

CEMENT GUN COMPANY, INC. Rew icscsbcbanatstwauentielitershnienianennsainammast 
Allentown, Pa. : 
New York Chicago Pittsburgh Phoenix, Ariz. Add ¥ a 
Seattle Salt Lake City, Utah (eee ee ee eee ee ee a ee eee ee : 
Agents in Eastern Canada: The General Supply Company of a 
Canada, 356 Sparks Street, Ottawa. Foreign Agency: Inter- 
national Cement-Gun Company, Zeist, Holland. “TrTrrrtrtterrefretretéetéertrtirtitrtitLLiscitittet ti eer 
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Your DRAFT PROBLEMS are over! 


Stoker Fans deliver correct 
amount of air to your fires 


for. every condition of fuel bed. 
Each installation is made to fit local 
conditions.. Each fan. is of. heavy 
construction —can be direct con- 
nected without fear of overloading 
motor and gives high efficiency over 
a wide range of loads. 


a aoe | 
Stoker Fans at West Penn Traction Co. 


BUFFALO FORGE COMPANY 


488 Broadway, Buffalo, N. Y. 


Write for Catalog No. 420-A-62 


Vol. 59, No. 26 




















































THE LUNGS OF THE BOILER PLANT 


TURBO 
OEE J Blowers 


Rugged—efficient—low priced. 
For hand fired boilers, increases 
boiler rating. Makes it pos- 
sible to burn low grade fuel. 


For Every Boiler 
Stokered or Hand-Fired 















TurbineBlower 
The Original -The Standard 


since 1905 


No Ducts -Low Cost. 
More Capacity - Better 





Write for 


Bulletin No. 145 Type “C” 
Turbo Blowers. 















Gficiency with any fuel Type “C” Stem TVANO Blowers 
Turbine Driven 
L.J Wing Mfg Co. COPPUS ENGINEERING CORPORATION 
9th Ave. & 13th St.. New York 350 Park Ave., Worcester, Mass. 





























TURBINE BLOWER CARLING STEAM TURBINE 
Automatic forced draft for any ‘We specialize in small steam tur- 
size boiler. Ideal for stokers or bines from 1 to 50 hp. for driving 
hand fired furnaces. circulating pumps, etc. 


Get Our Bulletins Now 
CARLING TURBINE BLOWER CO. 

















104 Harding St., Worcester, Ma:s. 





Erie Ball Engine Company 


TULL LL DUCK LOLOL 


Steam Engines for Driving Thousands of our Engines are furnishing Power in 
Generators, Fans, Blowers, Paper Pittsburgh Office Buildings, Hotels, Institutions, 
Machines—Direct connected and belted U.S.A Paper, Textile and Lumber Mills, 
= Offices in Most Cities oe Laundries, Chemical and Gas Works, etc. 
SQUUMAA TAA EAUU ERMA NEAUAN EAU EADU TAN UEAA UA AAUUNUU NEU NANUEAUNAUENUERADEAUAGUAAEUGNOUESAAAOEGOUEAUUEOUUGAUUGOUEUOUOOUULOOUCOUUNOOONOUEOUUNGUUGUUUGADENOLENOUEGNUEVOREDOCUOUOUUERAESEDLEOAONUOROOOONOOONUONNUS000NNU0000000000000000000005000000090500050000000000000000000000000U000RQUENNULNLION0UENNbNNUbNNUNNNUNNN000000 
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80 
Cities 


Carry stocks of 
Plibrico for quick 
delivery. Plibrico 
is delivered only 
in red steel con- 
tainers of distinc- 
tive appearance 


asshown opposite. 
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ASIC 


IN the fall of 1917 the furnaces 
under the three 150 hp. boilers 
at the DeSoto Creamery and Pro- 
duce Co., Minneapolis, were lined 
with jointless Plibrico Furnace 
Lining—lined the way the furnace 
shown above is being lined. 


Mr. R. A. Daniels, Chief Engineer, says 
they’re “still OK”’—an on-the-job testi- 
monial of Plibrico’s long life. 


You, too, can get furnace life like this. 
Install Plibrico—pound it in with a mal- 
let, smooth it with a trowel, bake it to 
rock-like hardness with the first heat of the 
furnace. That’s all—for years and years. 


Send the coupon for your copy of 
“Refractories and Furnace Design’”’ 


PLIBRICO 
JOINTLESS 


OIRTLESS Fane BRIA 
OM: 





Reg. U. S. Pat. Off. 





JOINTLESS FIRE ‘BRICK CO. 
1144 -CLAY: ST:,-CHICAGO 





ry H 
FURNACE LINAS RY > 
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Plibrico o- 
away wit ‘ 
falling brick of AY 
in arches ° 

too. It’s eas- Pid Cc Pas 
ily putinand rd & 
gives a long- F oF 4 
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Go to the User 
For the Truth 
About Fire Brick 


Of the science of refractories but little is known. 
Yet you need not depend for your information on 
the claims of the manufacturer alone. The per- 
formance of a product itself is ample indication 
of what you can expect from its use. 

Below are the names of a few representative 
users of Ashland Fire Brick—firms that know 
its value from first-hand experience in actual 
service. 


In the boiler field: 


Ford Motor Co., at four different plants. 
U. S. Navy, exclusively for all fire brick 
requirements. 


Semet-Solvay Company, manufacturers 
of alkalies. 

Commonwealth Edison Co., Power plant 
operators. 


In the blast furnace field: 


M. A. Hanna Company, Cleveland, Ohio. 

Illinois Steel Co., Chicago, Illinois. 

Colorado F. & I. Co., Pueblo, Colorado. 

Amer. Rolling Mills Co., all three plants. 
Ashland Fire Brick of Kentucky flint and semi- 
flint clays are made in standard and special 
shapes by both steam pressed and hand moulded 
methods. Write for the address of the nearest 
Ashland warehouse. 


ASHLAND 
FIRE BRICK CO. 


Incorporated 1836 




















ASHLAND, KENTUCKY 
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HOULD you contemplate new installations of 

furnace linings, or repairs to old ones, it will be 
to your advantage to call on us. We maintain a 
service department in charge of competent engineers 
at our Boston office as well as home office. They 
are at your service for the asking. 


The superintendent of motive power of one of the 
largest power plants in the East was so well pleased 
with recommendations made by our Boston repre- 
sentative that they suggested that we give wide 
publicity to this department of our organization. 
Why not let us help you? 


Write us for particulars 


Queen’s Run Refractories Co. 


Lock Haven, Pa. 
Boston Office: 141 Milk Street 





WT 





LIPTAK 


Double-Suspension Arch—Single-Suspension 
Arch—Interlocking Fire-Brick Wall 
See our full page ads in recent issues. Write for complete information 
Liptak Fire Brick Arch Company 
20th St. and Prairie Ave., Chicago, III. 


Sales Offices in Principal Cities 











- GENERAL REF RACTORIES | 


RE CLAY-SILICA 


MAGNESITE and 117 SOUTH IGTH.ST. 
CHROME REPRACTONES PHILADELPHIA 


BUTE LELLLLLLULLLUCLCULUULULLULL Lod 








SLUT ET EDO 


Sli=-8-GEL 


MADE FROM CELITE, 
eens Brick and Powder 
Saves 60 per cent to 70 per cent of the heat 
lost through patter walls and settings. Write 
for Bulletin 
CELITE PRODUCTS COMPANY 


New York, Philadelphia, Cleveland, Detroit, Chicago, St. 
Louis, New Orleans, Denver, Los Angeles, San Francisco. 











BETSON’S PiASTIC FirRE BRICK 


for permanent one-piece boiler furnace linings and hatfles. No bricks 
to fall out. Ready ‘in yellow-top barrels: for any one fo do the job. 
from warehouses in principal cilies. 





Saves wailing for repairs 


THERE IS ONLY ONE “PLASTIC FIRE BRICK*™ 
SEND FOR CATALOGUE 


BETSON PLASTIC FIRE BRICK CO. Inc. ROME. N.Y 
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éé Trade Mark 99 


ONO 


Unexcelled in strength, tightness and durability. 


A monolithic 


baffling that hugs every tube and seals it tightly against gas leakage. 


We guarantee ‘ 
driven turbine tube cleaner 
replaced without injury 


and to permit any tube 


to the baffling. It will resist shock, 


Our engineering department has _ interesting 
facts and is ready to help you in the design and 
building of your baffles. Write. 


KING REFRACTORIES CO. 


Main Office-Works: 1709-1715 Niagara St., BUFFALO, N. Y. 


‘MONO” Baffling to stand up under the frequent use of an air 
to be withdrawn 
vibration ar 
othe, abuse of travel in boilers that are shipped assembled and ready to brick in. | 


and 
and 


Boiler Baffling 


67 








New York 





Boston 
on 
A Cross Drum Boiler fitted at the shop eee” 


with “MONO” Baffling, ready for shipment. 








Baltimore Cleveland 
Indianapolis Cincinnati 
Buffalo Columbus 
Detroit Chicago 











NITROSE 


PROTECTS 


METALWORK 


Exposed to Corrosion 
No expensive cleaning 
No mixing or stirring 


THE NITROSE CO. 


1500 Peoria Life Bldg., Peoria, III. 
Agents in All Principal Cities 

















STEEL MIXTURE 


Pypryeaeuyryy 


Standard fire brick 

Furnace arches 

Blow-off pipe protectors 

Back arches for h.r.t. 
boilers 


Boiler settings 

Fire-box blocks 
Boiler-door arches 
High-temperature cement 


Write for literature 


MCLEOD & HENRY Co. 


Main Office and Works: Troy, N. Y« 
Branch Offices: New York, Boston, Detroit 


UUVOTMEOYONAUTOTOUONUETOCOOOUOOOOUOCOCYEOOCOENSVOOOCOEOEOEOOOONOEOE NOOO 











BIGELOW ARCH COMPANY 


THE BIGELOW SUSPENDED ARCH 





4612 WOOOWARD AvEenve 


DETROIT, MICH. 


Send for Catalog. 











M. H. DETRICK COMPANY 


157 East Superior Street, Chicago, lil. 


Will Mail Catalogs to Those Interested In— 


D ET iz i Cc FLAT SUSPENDED 


ARCHES 
DETRICK STEAM JET 


HAGAN ASH CONVEYOR 






The Powers 


un 


This Car is rm 





NE out of every five 

ears of coal —in- 
creased output of work- 
ers—and a reduction in 
the amount of illness 
during the heating sea- 
son—these are the 
chief savings of Powers 
Temperature Control in 
Faetory Workrooms, 
Offices, ete. For proof 
of these claims 





Send for Interesting = 
Book 


Without cost or obliga- 


tion we shall be glad to 

send our book, ‘‘The Elimi- 

2475) nation of Heat Waste,’’ to 
Engineers, Plant Owners and 


other Executives interested in this 
opportunity of increasing profits. 


Specialists in Automatic Heat Control l 


2771 Greenview Ave., Chicago, Ill, and 34 other offices. 
Wiis 





Thermostat 








(Turner BaffleWalls) 


Produced exclusively by The Engineer Company 


(®alanced Draft) 


Produced exclusively by The Engineer Company 


Sales Offices in the 
Larger Cities 





The Engineer Co. 
17 Battery Place 


New York City 








COAL BUNKERS ENAMELED 


The ideal protection for the interior of suspension type coal bunkers 
is HERMASTIC Enamel. Over 100 bunkers enameled. 


HERMASTIC 


Ask for complete information. 


WAILES DOVE-HERMISTON CORP., 17 Battery PI., New York. 








" SUT 


THE ANSWER!! 

To increase your boiler efficiency and 
capacity—install 
Interlocking Sectional Baffle Tile 
Write for Literature 


POWER PLANT EFFICIENCY CO. 
1110 Odd Fellows Bldg., Indianapolis, Ind. 











Tee 


Pat. May 13, 1924. 
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STEAM JET ASH 
CONVEYORS 
FLAT SUSPENDED 


7 Ge —~ 2 eee og ee — 
Send for free book of interesting facts 
THE BRADY CONVEYORS CORPORATION 


20 W. Jackson Blivd., 


IVOTUTTTTTTT 


Chicago, III. 
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eting the Needs for Suitable 
Equipment for Power Plants 


Webster equipment fulfills the requirements of every 
power plant operator and owner who appreciates the best 
methods as expressed in coal and ashes handling ma- 
chinery. The big reason for the 100% service which it 
gives is because each installation is exactly fitted to the 
work required. 























Webster equipment for large or small power plants is the 
culmination of years of experience in building and designing 
machinery for this work. During this time Webster 
engineers have thoroughly studied the correct handling 
of coal and ashes in power plants, and can ably assist in 
specifying suitab e equipment to meet all needs. Check 


up on your coal and ashes handling equipment with a 
Webster engineer! 


y £ G Vi 
Ps WU. , 


4500-4560 Cortland Street, CHICAG 
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Branch Offices Agencies and Representatives ‘ 
ee se Atlanta, Ga. ........FultonSupply Co., 70 Nelson St. New Orleans, La., Globe Supply & Machinery Company, 
BUFFALO................. 572 Ellicott Square Baltimore, Md..H. W. Faunt LeRoy, 523 Calvert Bldg 625-627 S. Peters Street. 
CINCINNATI........1914 Union Central Bldg. Birmingham, Ala...G. R. Mueller, Brown-Marx Bldg. Pittsburgh, Pa... Dempcy-Degener Co., 708 Penn Ave. 
CRAY Is E ...'sccececcccess 509 Swetland Bldg. Denver, Colo........C. L. Dean, 1718 California Ave. Salt Lake City, Utah, L. W. Mendenhall, 517 McIntyre 
NEW YORE........:...........-90 West Street Detroit. Mich., Palmer-Bee Co. 2778-2794 E.GrandBivd Building. 

PHILADELPHIA ..719 Commercial Trust Bldg. Knoxville, Tenn... Webster & Co., Holston Bank Bldg. Salt Lake City, Utah........ Galigher Machinery Cn 
Louisville, Ky. ..E. D. Morton & Co., 516 W. Main St. Seattle, Wash., The Brinkley Company, 651 Alaska si 
Factories Memphis, Tenn..E. C. Atkins & Co., Maine & Butler Sts. Vancouver, B. C...B. C. Equipment Company, LtL, 

CHICAGO, ILLINOIS TIFFIN, OHIO Milwaukee, Wis....W. Clasmann Co., 620 Wells Bldg. 613 Bank of Nova Scotia Bldg. 





Canadian Factory -Sales Office: WEBSTER-INGLIS, LIMITED, 14 Strachan Ave., Toronto, Ont. 










June 24, 1924 Buying—P O W E R—Section 


















Hauto Steam Electric Generating Station 
Pennsylvania Power and Light Co. 


are removing 


Ashes and Soot 


in representative power stations 





Operating in cleanly, efficient 
and inexpensive manner 


The Steam Jet method of ash disposal is accepted as a most 
simple, expeditious and economical system. Similar advant- 
ages are found in the application of this equipment to the 
removal of soot from the stack bases. and especially note- 
worthy is the feasibility of performing this operation while 
the boilers are running. American Steam Jet Conveyors trans- 
form two of the most disagreeable and inconvenient tasks 
about the power plant into quick and easy jobs, accomplished 
at a minimum of expense. Our Engineering Department will 
gladly furnish all details. 


CONVEYORS CORPORATION 


of America 
Madison and Market Streets ~ 
CHICAGO, ILL. 








Barbadoes Island Plant, 
Counties Gas and Electric 


Co., Philadelphia, Pa. 





Devon Steam Electric 
Generating Station, 
Connecticut Light and 
ower Co., Devon, Conn. 









SULLA 
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The Blaw-Knox 
SINGLE LINE 


Bucket 





Nor 
HAND LABOR 


When unloading cars 
of coal, sand, etc.; 
cleaning up slag, 
debris—any kind of 


work. 
When you have bucket 
work to do — throw 


the yoke of the clos- 
ing line over the 
crane hook and go to 
it. 

When through — set 
the bucket aside and 
let the crane be on 


its way. 
Send for our new 
booklet — descriptive 


of the SINGLE LINE. 
BLAW-KNOX 
COMPANY 


651 Farmer’s Bank 
Building 


Pittsburgh, Pa. 











ey 
sheer 
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KETS 





HH 


It will reduce 
coal handling 
costs, by requir- 
ing less power 
and fewer re- 
pairs. Buckets 
cannot be over- 
loaded and can- 
not spill. All 
buckets are in- 
terchangeable. 
Slack is easily 
taken up. 
Consult us on 
all coal and ash 
handling  prob- 
lems. 


HUNT “torres. BUCKET CONVEYORS 






bh 


Write for 
Bulletins 


"C. W. HUNT CO., Inc. 


West New Brighton, N. Y., U. S. A. 








HT 












efties 5 to 200Tons 


RIAT WORKS 


MICHIGAN 


Ag 
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Before DUST 
Shuts down your plant 


Dust and dirt carried by the cooling air 
into your turbine windings may result in 
short circuits and shut downs. Keep it 
out by means of 


MIDWEST 


Air Filters 


The air is thoroughly filtered in a dry state. 
No washing water is used. No moving parts. 
Wide application in connection with air com- 
pressors, internal combustion engines, ventila- 
tion, etc. Write for new Catalog F-3. 





















4 —= —— 








INCORPORMTED 
#00 EAST 45 STREET 


deCcnig street, W 
3 Craig Street, W. 
Craig 5 reet aw ; : 


953 MONAONOCK BUILDING 


MIDWEST AIR FILTERS PACIFIC, 
SAN FRANCISCO, CAL 
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BROWNHOIST 


Locomotive Cranes Clamshell Buckets 
Chain Conveyors Coal Crushers 
Belt Conveyors Coal Bins 


The Brown Hoisting Machinery Company 
Cleveland, Ohio 








MCMYLER-INTERSTATE 
CRANES 


Locomotive—Crawler—Tractor—Bridge 
Clam-shell and Orange-peel Buckets 


THE MCMYLER-INTERSTATE Co., CLEVELAND 














Will Reduce 


NDARG Your Ash 
Removal 

cOoNVEYor Expense 

Low operating and upkeep cost. Unexcelled efficiency. 


Absolutely dependable. Write for Catalogue. 


GIRTANNER ENGINEERING CORPORATION 
z 1400 Broadway, New York 


GIRTANNER 











SUTTER EEE E APOE WES 


Clam Shell, Electric Motor, Orange Peel, and 
Drag Scraper Buckets for all excavating, 
digging and rehandling purposes. Ask for 
Catalog 43 or consult our engineers, gratis. 

The Hayward Co., 44-50 Church St., N.Y. 
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UNITED*iz" CONVEYORS 


The Conveyor with Exterior Wear Sections 
For Handling Ashes, Coke Breeze, Etc. 


STORAGE BINS FOR ASH AND COAL 












































Send i | United Conveyor Corp. ae 

For | Old Colony Bldg., Chicago, IIl. | 
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CONDENSERS 


All kinds of condensing equipment; high 
vacuum surface and jet condensers; wet 
and dry vacuum pumps; circulating pumps; 
cooling towers; condenser tubes. 

















Wheeler Condenser & Engineering Co. 


~ CARTERET, NEW JERSEY a 
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Cooking Ahead 


at Powdered Coal" 


The new coal dust firing equipment that goes in must at 
least equal the best combustion efficiencies to date but 
should involve considerably less capital outlay. Now that 
the ‘“‘Pulverburner’”’ has demonstrated its maintained effi- 
ciency under varying service conditions the economies of 
powdered coal are generally available. 











































Actual operating records show an cverall power requirement just about 
equal to that usual for pulverizing alone. 


Ask for the Pulverburner Catalog and 


down-to-the-minute date on 
performance 


K-B PULVERIZER CORPORATION 


91 Lafayette Street, New York City 
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— mefaylorftoker — 


The Simplest, Most Economic System of Combustion 
for Central Stations and Industrial Power Plants 
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American Engineering Company 
Aramingo and Cumberland Sts.,. PHILADELPHIA, PA. 


Manufactured in Canada by TAYLOR STOKER COMPANY, LTD., TORONTO, ONT. 
Principal Sales Office: 416 Phillips Place, Montreal, Quebec 
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ILENT CHAIN DRIVES 


F” Consult the Morse Engineers in your territory 
MORSE CHAIN CO., ITHACA, N. Y. 





Big Results from Little Ads 


The advertisements in the ee angen are constantly 
bringing together those who buy, sell, rent or exchange. 

Tie” convert idle commodities into useful cash, idle cash into 
useful commodities, and that which you have but don’t want ints 









that which you want but don’t have. — Atlanta, Ga. Denver, Colo. Pittsburgh, Pa. 
: - A 5000 hp. Morse Baltimore, Md. Detroit, Mich. San Francisco, Cal. 
The cost is a trifle, the results considerable. 0059 Stee has eee Mass. New York City St Louis’ ban 
1 ° ° in successful op- Charlotte, N. C. Minneapolis, Minn. Toronto, Ont., Can. 
Get Your anks info he Searchlight eration over nine Chicago, Ill. Montreal, Que., Can. Winnipeg, Man., Can. 
years. Cleveland, Ohio Philadelphia, Pa. 2051-30 
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NEW YORK BELTING & PACKING CO. 


New York Boston Chicago Philadelphia Pittsburgh St. Louis San Francisco 
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Manufacturers High Grade Rubber Goods for Mechanical Purposes 


“Indestructible”? White Sheet Packing “Firo”’? Superheat Sheet Packing 
“Cobbs” High Pressure Piston Packing “Test Special”? Rubber Belting 


AUEAUGNEQANUEGQOOUENNOUEUUQOOUOUUOUOLEOOOCECEOCOTOOEOTIL VONTANUATEUTOATOUEOUENTENTEAEETEOTNNONOTNT ENT TNeAT EL ‘| 
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Feeding Starts Instantly 


No delay or fussing. ‘The moment that 
the steam and water valves are opened. 





Automatic Injectors. 


begin feeding the boilers and will auto- 


> lL : Automatic 
matically continue to do so until the Cellar 
valves are closed. NO ATTENTION Drainer 


NECESSARY. The design is right— 
proved so by over 37 years of success. A 
necessity for every boiler. Over one 
million have been sold. 


Interesting Catalog gives full details. 
rite for your copy. 


PENBERTHY INJECTOR 
COMPANY 


Established 1886 
Canadian Plant, 1236 Holden Ave., 
Windsor, Ont. Detroit, Mich. 





Used wherever water 
accumulates Write 
for particulars, 
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McGOWAN PUMPS 


“The Standardized Line” 


Centrifugal and Rotary Pumps—Single and Duplex 
‘Steam and Power Driven Pumps—Deep‘ Well 
Power Heads—Simple Compound and Triple Ex- 
pansion Pumping Engines with related equipment. 

















Owing to the variety of types embraced in our line 
of production, practically every feasible condition 
of pumping service can be efficiently met with any 


form of power service preferred. The practical 
refinements in our design have proven their worth 
as an insurance against interrupted service and 
resultant plant losses. 


Address Dept. F, Engineering Division 
for r dations, estimates or proposals. 


The John H. McGowan Co. 


General Offices: 62 Central Avenue 
CINCINNATI, OHIO 




















gun 


PUMP SPECIALISTS 


We build the pump 
to suit your service. 


TABER PUMP COMPANY 
291 Elm St., Buffalo, N. Y. 
Rotary and Centrifugal Pumps 





LE - CENTRIFUGAL - PUMPS 


For all purposes where cen- 
trifugal pumps of the better 
class are adapted. 


The Earle Gear & 
Mach. Co. 


4709 Stenton Ave. 
Philadelhia, Pa. 
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eet UAHTAAEELNT 





DUR 


RoTURBo CENTRIFUGAL 


PUMPS 


Manistee Iron Works Co.. Manistee, Michigan 

















TENAY @& 


CENTRIFUGAL 
PUMPS 


LECOURTENAY CO. 


9 MAINE STREET 
NEWARK, NEW JERSEY 


we 


























MUUUULAAAS UES LALLA 
WARREN STANDARD 


DUPLEX PLUNGER PUMPS 
Durable—E fiicient—Dependable 


Warren Steam Pump Co. 
Main Office and Works 
Warren, Mass. 


HOSSSNSSSSSSSNSNONSSEQVSUCOOOONTOUONSSOCUNUINCUIERS 
















HH.WHERELER €28tneMent 
Surface Condensers, Low Level Jet Condensers, Barometric Condersers, 


with all auxiliaries, including the Radojet Ejector Air Pump 


C. H. Wheeler Mfg. Co., 19th St, Lehigh & Sedgley Aves., Philadelphia, Pa. 
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Double Suction 
Impeller for 
Hydraulic Balance 


Renewable 
Clearance Rings 


Highest 
Quality 

at reasonable 
cost. 


3% 








CLASS S PUMPS 


have many excellent features 


Send for Catalog Io. 955-62 


Buffalo Steam Pump Company 
488 Broadway, Buffalo, N. Y. 


dem) pB 9 Reema |e 


eeomsle — a ah 


Divided Casing 


Inspection 
made easy 
without disturbing 


piping. 














WESTCO:—A suction—high pressure—single stage pump. 
Operates against varying pressures which need not be 


predetermined. Made in all sizes and capacities and 
of materials to resist chemical action. 
CHIPPEWA:—A steady stream—overlapping double stroke 
—deep well plunger pump of unique design and rugged 
construction. Made in sizes to meet any requirement. 


Send today for complete data 


WESTCO~CHIPPEWA PUMP CO 


620 West Front St., Davenport. Iowa 





HTH 


THE HEART OF THE BOILER. PLANT 


BOILER FEED 
PUMP 


| REGISTERED, 


US PAT }US PAT OFEICE | EICE 


A Single Unit, Steam Tur- 
bine or Electric Motor Driv- 
en. 


Non-overloading character- 
istics: High Efficiency, Little 
Attention. 








Write for Bulletin No. 125. 


Motor Driven 


COPPUS ENGINEERING CORPORATION 
350 Park Ave., Worcester, Mass. 


SVAN ganna nanan SEeTAAEETTTTTT 








PIATT IRON WORKS — DAYTON.OHIO. 








Smith-Vaile Q.\j) Pumps 


Steam and Power 
Pumping Machinery 














SCOVILL CONDENSER TUBES 
LAST LONGER 


Use Cup Drawn Admiralty for salt water. 
Use SCOVILL Special Muntz for fresh water. 


SCOVILL MFG. CO., Waterbury Conn. 











Manufacturers of Good Pumps 
For Fifty Years 


New York Sales Office: 149 Broadway 





DEAN BROS. C0. |NDIANAPOLIS. 


323 W. Tenth St. 




















Better Atomization 


without 


Possibility of Clogging 


THE BADGER 
Non-Clog Nozzle 


Large area water passage eliminates clogging even if the 
water is dirty. Atomization secured by centrifugal force. 
Operates at high efficiency with a low head. Less power 
consumed for pumping. You can replace five of the old- 
style nozzles with four non-clog nozzles on your present 
old-style group mounting without impairing the cocling 
capacity of your pond. 

Easy to install. Your own mechanics can do the job. 


Write for Literature. 


E. B. BADGER & SONS CO. 


75 Pitts St. BOSTON, MASS. 
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Hydraulic 
Type 


*‘Good Pumps 
since 1891’’ 


VAUT BRATHERS MFG. LA. 


[NATIONAL FOUNDRY & MATHINE Ca.) 


LAVISVILLE. Gi KENTUCKY. 
TUNUUEUUUEUEEEUOEUIONCUANGGES 











MANO AND POWER PUMPS FOR ALi USES 


VVEENEVER pumpingserv- 

ice is needed “depend on 
Deming!” 44 years of pump build- 
ing stand back of every Deming 
Pump to guarantee satisfaction. 


Complete catalog or individual 
bulletin covering your specific con- 
ditions free on requcst. 

THE DEMING CO., SALEM, OHIO 

: Established 1880 
Distributors in all principal cities 









Lammert Rotary Pumps 


Dry Vacuum Air Pressure 


For unlimited service—maintaining dry vac- 
uums to 2914 in. without pulsation or vibration; 
delivering a constant flow of air at pressures to 
25 lbs. for blowing, spraying or agitating. 


Capacities range from 3%4 cu. ft. to 700 cu. ft. 


/2 


per minute—belt or motor drive. 


Catalog will be mailed on request 


LAMMERT & MANN CO. 


Mechanical Engineers 
Special Machinery Engine Repairing 


Chicago, III. 


Rotary Pumps 


227 No. Wood Street 








Spi AY COOLING WATER 


with a clog-proof “SPRARITE” System 
assures operating and cooling satisfac- 
tion, 









BINKS PAINTING EQUIPMENT for 
Interior and Exterior painting—and 


Finishing Room. 
Engineers and catalogs at yours command 





BINKS SPRAY EQUIPMENT CO. cannot: a CHICAGO 





Save Fuel 


by returning most of the heat contained in your 
condensate directly to the boilers by installing 


TEMPLETON BROS. 
Return Traps 


Simple, streng and absolutely dependable. Can be used 
also as an accurate condensate meter. Write for bulletins. 


Templeton Bros., Inc., 127 Heath St., Boston, Mass. 





RELIABILITY 








“Wyoming” “Wyoming” 

ee Ld 
Automatic ‘Super-Traps 
Eliminators Piston Operated 





and Separators 
for Draining, Separae 
tors, Purifiers, Evap- 
orators, Water Legs, 
etc., under any pres- 
sure. 


oT 
For Draining Main 
Steam Lines — Satue- 
rated or Superheated., 











Built of cast iron or cast steel for all pressures 


“Wyoming” . 

Weight Operated W. H. Nicholson 

Steam Trap & Co. 

For Draining Heating 125 Oregon St. 
s, a ack- 

ated Kettles, Small WILKES-BARRE, PA, 

Separators, and a! 

Ordinary Trap pun ° we a 

poses under any pres 

sure, 
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ADJUSTING 
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Trade Mark 
Reg. U.S. Patent Office 





Reducing Valve 
Needs No Help 


Without the aid of a second reducing valve, 
this valve will reduce any pressure up to 
500 lbs. to any pressure desired, down to 
atmosphere. 


The pilot valve is independent of the main 
valve and can be changed for any pressure 
you desire to maintain with the reducing 
valve. 


Simple construction, easy access to working 
parts, and the ability to fulfill any condi- 
tions required of a reducing valve—make it 
the valve to specify. 


Let us send you Catalog A-10. 


The C. E. Squires Co. 


East 40th St. and Kelley Avenue 
Cleveland, Ohio 














Swartwout 


Steam Specialties 
The SWARTWOUT COMPANY 


General Offices: 18511 Euclid Ave., Cleveland, Ohio 


Factories: Cleveland, Orrville 


Swartwout Products: Ventilators, Metal Buildings, In- 
dustrial Ovens, Feed Water Heaters, Exhaust Heads, 
Traps, Steam, Air and Oil Separators. 


























Steam Trap Le mere 
















Sent on 30 davs free triat 


A: Booklet 
Sarco Co.,Inc., 229 Broadway,New York 


A-12 Free 











Boiler Alarm Water Columns 
Boiler Feed Water Regulators 
Water Gauges and Gauge ‘Cocks 
Automatic Receiver Pumps 
Pump Governors 
Oil Traps 


AUSTIN 


Detroit, Michigan 


Steam Separators 
Oil Separators 
Steam Traps 
Exhaust Heads 
Strainers 

Air Traps 


WRIGHT 


WRIGHT-AUSTIN CO 







wich © 
STEAM USERS: 
SINCE'Q4 





Keep Your Water Level 
Constant Automatically 


Hand regulation of boiler 
feeding cannot keep up 
with the changes in boiler 
load. It takes automatic 
regulation to keep your 
water level from fluctuate 
ing. 

The Vigilant feeds in ex- 
act proportion to the 
steam demand. This 
keeps your water level at 
the desired point near 
middle gage, resulting in 
maximum fuel economy. 















Equip your boilers with 


VIGILANT 


Feed Water Regulators 


Their operation depends on gravity. No attention required 
in service. There is no chance for clogging with scale: or 
mud. You can see the on work by watching the out- 
side weighted arm. 


Install Vigilants on your boilers at once. 
Write for 52-page catalog. 


THE CHAPLIN-FULTON MFG CO. 
28-34 Penn Ave., Pittsburgh, Penna. 


Also Manufacturers of the Fulton Pump Governor 





LLL 























Accurate 
Fan Engine 
Regulation 


This is one of the most essential fac- 
tors in maintaining economical boiler 
operation. For constant steam pres- 
sure and correct control of either 
forced or induced draft—your boiler 
plant should be equipped with 


MASON 


Steam Fan Regulators 


They may be adjusted to keep the fan engines turning over 
slowly, when the maximum steam pressure is being main- 
tained. Once installed no further attention is required. 





Sizes range from 1% in. to 3 in. Special bronze composition 
bodies. Adapted to either forced 
or induced draft. 

Write us for special technical in- 


formation and catalog. Buy from 
your dealer. 


Mason 


Regulator Co. 
Adams and Medway Sts. 
Boston, Mass. 
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“BACK — TO—-BOILER-SYSTEM” 



































What Morehead is Doing 
For Your Neighbor 


q 
4 
f 
Not far from you there is a Morehead Back-to-Boiler / / 
System draining the condensation from all steam lines, 
separators and process apparatus and returning it 4: 
to the boilers as feed water at temperatures up to 300 
degrees F. 


and bigger profits. 
It is saving fuel. 
A Morehead System will accomplish the same for you. 
If condensation clogs and cools your steam. lines, 
service heaters, etc., if your coal bills are too high, 


we can show you the remedy. Profit from the experi- 
ence of your neighbor. Write for information. 


Morehead Manufacturing Co. 
Dept. P.M. Grand River Ave. at Warren 
Detroit, Michigan 


POSITIVELY DRAINS ALL TYPES OF STEAM APPARATUS. DELIVERS CONDENSATION , 
AND FEED WATER TO BOILERS UNDER ALL CONDITIONS AT MAXIMUM TEMPERATURE 
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BUNDY 


Three-Valve Pumping Trap 
















More than a trap. 
Extra large in ca- 
pacity — unrivalled 
by any other trap 
having the same 
size pipe connec- 
tions. Adapted to 
low pressure’ or 
vacuum service. 
Will lift the con- 
densate to any 
height that the live 
steam pressure 
available can lift it. 
Very economical. 


Trap 
Book **P”’ 
Free 


It will help 
you solve any 
trap prob- 
lem. Write 
for it today. 


Bundy Steam Trap Co., Nashua, N. H. 


W. W. BOOTH, 26 Cortlandt St., New York City 





SOU SL SL 


It is giving them hotter surfaces, greater efficiency I), 


LLUNUUDOUOUNUOEOSAUELUEAOEL SCHEELS 


Vol. 59, No. 26, 


ee eet oe 
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Save Money 
with Clean Exhaust 


Oil saturated exhaust steam 
will soon render the surfaces 
of your heating or drying coils 
extremely inefficient. Its. use is 
positively prohibitive in process 
work, while the returns from 
either would be a positive dan- 
ger if introduced into the boiler 
with the feed water. 


SWEET’S 


Oil Separators 


will render the dirtiest exhaust 
clean of oil and water. They 
are guaranteed to deliver the 
steam so thoroughly purified 
that the condensate will contain 
less than one-third of a grain 
of oil per gallon. 


Our engineers will be pleased 
to tell you how these highly effi- 
cient separators may be applied 
to your special requirements. 





Write for Catalog 


Direct Separator Company 
710 Geddes Street, Syracuse, N. Y. 


SQUUUUUUUODUAUOUENSUAAOEAAAVAAIUOALLLLAANO 
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STERLING TRAPS 


Return Traps Lifting Traps Vacuum Traps 
Separating Traps Air Eliminators 


Sterling Engineering & Manufacturing Corp. 


(Templeton Mfg. Co.) 119 Business St., Boston, Mass. 


SUAPTAAN ESAS SS 











PUTT 





ARMSTRONG STEAM TRAPS 


The inverted submerged principle gives: 
Greater capacity than any trap of equal size. Self- 
scrubbing. Cannot pass steam, action quick and 
positive. Non air-binding. Small size. Low cost. 
Armstrong Machine Works 
312 Maple St., Three Rivers, Mich. 














McDaniel Improved Traps 
mean 


CONTINUOUS OPERATION 


without Steam Leakage 
Write for information 


Watson & McDaniel Co. 


150 N. 7th St., Philadelphia, Pa. 














SPECIFY ASHTON 
POP VALVES AND GAUGES 


Quality Products for Discriminating Users 
with a record of over 50 years of dependable service 
on high-pressure power plant installations. 


THE ASHTON VALVE CO. 


Boston New York Chicago San Francisco 


















See Why the 
Crosby Poeing Seat 


DOUBLE, TIGHT 


The reason is that there are two 
separate rings of contact— 
each equal to an ordinary valve. 


The disc an annular V- 
shaped groove which straddles 
an annular V-shaped raised seat. 
Both of these seats give a little 
when the valve is tightened— 
thus permitting both surfaces to 
make perfect contacts. The an- 
nular grooves impart a springing 
action in seating that prevents 
jamming and allows adjustment 
for pressure and temperature 
changes. 


has 


These valves are fur- 
nished for medium and 
light pressure 
with brass, iron, or steel 
globe and 
check valve patterns, 
either flanged or screw. 
Special valves for ex- 
treme superheat are 
made of Monel, Nicoloy, 


or steel. 


service, 


bodies in 


| 
—_ 
— 
— 
- 


—~s 
ss 


Order from your dealer— 





or direct from us. 


Crosby Improved Spring Seat 
Brass Globe Valve, screwed. 


Crosby Steam Gage & Valve Co. 


Boston New York Chicago London 
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ATWOOD 
STEAM GATE VALVES 


No. §-S for 400 Pounds Working Pressure—750° Temperature 
No. 6-S for 600 Pounds Working Pressure—750° Temperature 








{ Corresponding to New American Standard A. E. S.C. } 

























ROLLED MONEL 


BRONZE 
METAL STEM ARCH NUT 
ACME THREADS 
CAST STEEL 
GLAND DEEP 


STUFFING BOX 


mam Ss SHSUEDUOREPEEBISTERPEERESEAPABESSREL#) 


¥! PIPE PLUG 


PPTTTTITIT ITLL Ld Ladd ddd 


AMPLE 
COOLING CHAMBER 


TONGUE AND 


GROOVE JOINT MONEL BUSHING 


AND BACK SEATING 
COLLAR FOR 
REPACKING 


CAST STEEL 
DISC NUT 
CAST ON STEM 


DOUBLE CAST STEEL 


TAPERED DISCS CAST STEEL 


BODY AND BONNET 


CAST STEEL 
DISC NUT 


MONEL METAL 
SEATS 





MONEL METAL 


DOVE TAIL DISC RINGS 


CLOSED BY 
PEONING STEEL 


BALL AND SOCKET 
COMPENSATING 
DOUBLE DISCS 






BOSSES FOR 
BYPASS OR DRAIN 





Note the distinctive features as shown by the descriptive cuts. 
A complete Bulletin will be sent on request. 


Pittsburgh Valve, Foundry & Construction Co. 
Pittsburgh, Pa. 


BRANCH OFFICES: 
New York, Philadelphia, Cleveland, Chicago, Boston, Detroit 


AGENTS: 
Mountain States Machinery Co., Cc. H. Jones Company, Burdick Pensinger Co., 
lst. National Bank Bldg., Denver Colo. Salt Lake City, Utah. Kansas City, Mo. 


Young and Vann Company, Birmingham, Ala. 
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For every method of operation 
There’s a tested Kennedy design and arrangement 
for any type of valve control that may be required ; 
by your operating conditions. We can refer you to { 
Kennedy Valves operated through spur or bevel ; 








(296 Sethe ‘ie be 





gears, by hydraulic cylinders, by motor either 
directly or in connection with automatic distance 
control, and by hand operation through quick-oper- 
ating levers, or extended stem with post. 


In the half century of valve building experience 
through which we have developed this wide selec- 
tion of valve control, we have also naturally de- 
veloped a wide selection of valve types. In the large 
Kennedy line of 600 different types and sizes, there’s 
a valve for every power plant service. Write for 
catalog describing all the Kennedy Valves and 
explaining their points of special goodness. 





Tue Ken 
ame NNEDY VaLvB 


BRANCHES: New York, 95 John Street 
Boston, 47 India Street 
San Francisco, 23-25 Minna St. 
Chicago, 228 North Jefferson Street 


SALES OFFICES: Salt Lake City, El Paso, ‘Seattle 


NM 4 AEE EEE 5, 
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Note the powerful double yoke, 
easily bolted to the studs of th» 
valve chamber. A few turns of 
the handle, turning feed wheel 
gradually, and the valve seat is 
made true and smooth. The pump 
is restored to full efficiency. 


It Gets at the Root 
of Pump Troubles 


Leaky valves are nine times out of 
ten the reason for excessive steam 
consumption and reduced capacity 
of your pumps. 


The Dexter Pump Valve Reseating Machine 
makes valves as tight as new so that pumps 
keep their original efficiency. It is quickly 
attached and no skill is required to accurately 
reface the valve seats of any piston pump. 


Examine your pump valve seats. If they’re 
worn or scored you can reduce the strokage 
40 to 80 per cent by using a Dexter Machine. 
The saving in steam quickly pays for the 
Dexter Outfit, 

Ask for Catalog 23 containing interesting in- 


formation about the Dexter Pump Valve 
Reseating Machine. 


THE LEAVITT MACHINE CO. 
10 East River Street, Orange, Mass., U. S. A. 


Canadian Agency: 
Darling Bros., Ltd., 
120 Prince Street, 
Montreal 


British Agency: 

Cromil Engineering Co., 
E. Floor, Milburn House, 
Newcastle-on-Tyne 


6948 
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DEXTER 


VALVE RESEATING 


MACHINES 
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”.No Power Stoppage for Cleaning 


“The Newman Patent 


Continuous Service Foot Valve and Continuous 
Service Suction Pipe Screen 

With this foct valve, water can be taken 
continuously without interruption from 
3treams or ponds that are full of leaves, 
twigs, fish, sticks, paper and other refuse. 
The illustration to the left shows the 
outer screen drawn part way up on the 
suction pipe. We make two models. 
The Standard Model, the screen is equal 
to five times the capacity of the suction 
pipe. The Underwriters’ Model is_pro- 
vided with a hand hole plate, and the 
capacity of the screens as required by 
Underwriting Associations is made equal 
+0 ten times the capacity of the suction 
pipe. These foot valves can be placed on 
the bottom of a body of 
water without danger of pick- 
ing up pebbles, which often 
lodge in the small end of the 
nozzles with disastrous results, 
All the water passes into 
the valve at the, side. ‘ 

Made for suction pipes as large 
as 36-in. and as small as 3-in. 
THE NEWMAN MFG. CO. 
77 Barclay St., New York 


































MERCO NORDSTROM 


PLUG VALVE 


Send for Bulletins 
MERCO NORDSTROM VALVE COMPANY 


Subsidiary of 


THE MERRILL COMPANY of San Francisco 


San Francisco, 121 2nd St.; New York, 110 West 40th St.: Houston, 
613 Washington Ave.; Chicago, 33 So. Desplaines St. 











SHEVIUUAUUULEOUNULOUENUNOLOGUD 


Main Office 1 
and Works. 
East Chicago, 


Indiana. 








S 


S 


The Wm. 








Cincinnati, Ohio 


Fon’ Vanyes 


Powell Co. 














HENRY VOGT MACHINE CO., Manufacturers, Louisville, Ky 


Tenney 
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Aids to Industry 


Do you know why so many industries are using 
Homestead Quarter-turn Valves to control various opera- 
tions thruout their plants. 


There are several reasons 

They do not leak. 

They have 100% interior straight unobstructed pipe area. 
They are quarter-turn operated. 
: They stand abuse and hard service. 

They are built on the Homestead Principle. 
Tn the automobile industry on air lines they are found to be 
the tightest valve due to the careful grinding and other feat- 
ures of construction. 
IN THE PAPER INDUSTRY—Homestead acid-resisting 
metal has proven the most durable on Sulphite process, and 
Homestead Semi-Steel Lubricated on Sulphate process and 
caustic lines. 
The list of uses could be continued indefinitely. 
In each industry Homestead has proven its superiority. Some 
of our users are the largest soap factories, packing plants, oil 
— age! rubber and bakelite manufacturers, steel Appearance of group of Homestead Valves after they 
Plants, power plants, etc. have been on a varnish line for some time. Note 

You should have a catalog. Send for a copy absence of varnish drippings. 


HOMESTEAD VALVE MFG. CO., HOMESTEAD, PENNA. 


2 y, 
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READINGW/ 


EXTRA HEAVY 
STEEL VALVES 


The valves for high temperatures 
and severe services, 
For 350 pounds working steam 






is as important as infant 
diet. Insure the health 
of your house heater. 
Feed it water through 
the old reliable 





pressure. 
READING STEEL CASTING CO. Nason Immersed Valve Feeder 
INCORPORATED 
Reading Valve and Fittings Division 
An Associate Company of the American Chain NASON MANUFACTURING co. 
Company, Inc. 71 Fulton St., New York 
929 Connecticut Avenue Bridgeport, Conn. Steam Specialty Specialists Since 1841 














l call Tt 


Try KEY GRAPHITE PASTE 


Be geet on your toughest case 
of Leaky joints 
and tar pipe lines 


used with, or in 
with perfect suc- Sufficient quantity for trial on several severe cases: in 


place of gaskets on 

; steam, ammonia, 
cess. Seals the \y A your plant, sent free upon request. Use the coupon below. 
joints leak proof, ee 








gas, gasoline, oil 
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Physical Properties of 
Chapman Electric Steel 


Maximum Strength, 70° ; 
—81,500 Ibs. per sq. in. 

Maximum Strength, 1000° ; 
—52,000 Ibs. per sq. in. 
Elastic Limit, 7,000 Ibs. per sq. in. 

Elastic Limit, 1000° 

—*1,000 Ibs. per sq. in. 
Sn 
1000°—3"2 % 
70° —32 % 


1000°—50 % 


Elongation in 2-in. 
Elongation in °-in. 
Reduction of area, 
Reduction of area, 














Superstrength for Superheat 


Chapman List 63!4 Valves are made of Chapman Electric 
Steel, cast in our own foundry under our own careful check- 
up and control. That is one reason why these Valves 
(63'14) are backed by a 5-year guarantee. 

rite for Catalog 38 


The Chapman Valve Mfg. Co. 


Indian Orchard, Mass. 
BRANCHES: New York, Detroit, 
Tulsa, Pittsburgh, Chicago, Houston, 
Syracuse. 


San Francisco, Boston, Cleveland, 
Philadelphia, Los Angeles, 


























ROSS 
Crosshead 
GUIDED 


Expansion 
Joint 
Excels in Design, Construction and Workmanship. 
Over 60% of Sales—Repeat Orders. 
Once Used — Always Demanded. 


Customer. 


Ross Heater & Mfg. Co., Inc., Buffalo, N. Y. 


New York Chicago Philadelphia Boston Cleveland St. Louis 
Detroit Pittsburgh Baltimore SanFrancisco Seattle Denver 
Salt Lake City Omaha Montreal Toronto 





Every Purchaser —A 








vu 





They Have Proved Satisfactory 


wherever they have been in- 
stalled—and that is the 
principal reason for the wide 
distribution of 


DART UNIONS 


Probably 

to Bronze 
vent 
was 


it was the Bronze 
Seats which pre- 
eorrosion or maybe it 
the leakless service 
which is found in Dart—at 
any rate they have made 
good in every respect. 
Ask Your Dealer or 
Write Us Direct. 


E. M. Dart Mfg. Co. 
134 Thurbers Avenue 
Providence, R. I. 





The Fairbanks Company, Sales 
Agents. Canadian Factory: Dart 
Union Co,, Ltd., Toronto, 














Better Control of Operating Cylinders 


Here you want quick 
and do not want to 
trying to open or 
cocks or in 


response 
waste time 
close sticking 

manipulating leaky 
valves. Get prompt action by 
using 


NICHOLSON 
Controlling Valves 
For Steam or Air 


Easy to move 
seating. 





and always tight in 
Partially balanced. Re- 


erinding disc and seat. Made two. 
three, and four-way in gizes from 
¥% to 1% in. Interesting circular on 


request. Write. 


W. H. Nicholson & Co. 
125 Oregon St., 
Wilkes-Barre, Pa. 
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ELECTRIC CONTROL UNIT 
FOR THE MOTOR OPERATION OF LARGE 
GATE anno GLOBE VALVES 
WRITE FOR BULLETINS 
PAYNE DEAN LIMITED 


Stamford, Conn. 


CHICAGO NEW YORK 


PITTSBURGH 








Prevent Backflow 


of steam from the header into a boiler in case of a tube rup- 

ture or other break. Equip all boilers with 

New Bedford “Whale Brand” 
Reverse Current Valves 


Made of either cast iron or open 
hearth cast steel with ‘Nickel 
Bronze’ seats and dises that will 
not stick. Write. _ 





New Bedford Valve Mfg. Co., 
New Bedford. Mass. 








AUOUUAAEEOEUUAEREOUODEONNOUOOENEOD 2 
One-Fifth One-Third 
The Th 
Weight of 


e 
Weight of 
Cast Iron 


ROOT SPIRAL RIVETED PIPE 





; Wrought 
Pipe Pipe 
AN ABSOLUTELY TIGHT DURABLE PIPE 
Fully 50% stronger than Straight Riveted Pipe of equal thickness. Light 


weight and simplicity of bolted connections results in low handling and installation 


expense. Extensively used in Pewer Plants for Atmospheric Exhaust, Cooling 
Pond and Forced Draft. Particularly adaptable for Suction and Discharge 
Water Lines, Vacuum Lines, Exhaust Steam Lines to Dryers, ete., and Large 


Low Pressure Air Lines. 
Pire Specialists Continuously Since 1867. 


ABENDROTH & ROOT MFG. CO. 








Sales Office: Woolworth Bldg., N. Y. 








Valves, Injectors, 


CHUTTE 
GATING 


1150 Thompson St. 
Philadelphia, Pa. 





Vacuum Breakers. 
Strainers, Vacuum 


For Boiler Room Service 
Evaporators, Feed Heaters, Ven- 
turi Stacks, Undergrate Blowers, Oil Burners. 
For Engine Room Service 
Valves, Cil Coolers, Condensers, Spray Nozzles, 
Oil Separators, 
Traps, Jet Air Pumps. 







Stop Check Valve 


For pressures up to 450 Ibs 
and temp. 750°. 


Ask Valve Dept. for 


Pump Primers, Bulletin 8-B. 
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Pi r 3 
constructed to give complete Service and Satisfac- 
tion, features inherently built into all piping fabri- 
cated by the Pittsburgh Piping and Equipment Co., 
whether it is a small capacity unit or large insial- 
lation. 

The dominant motive of every employee of this 
organization is to maintain the highest standard in 
Power Piping construction. How well they have 
succeeded in accomplishing this task is demonstrated 
by the performance of our many successful piping 
installations, 

Specialists in Welded Wrought Steel Headers. 


Flanged Iron and Steel Fittings, Pipe Bends and 
Fabricated Piping for Power Plants. 


Write for information. 


Pittsbursh Piping & Equipment Co. 
ddth and Charlotte Sts. 
Pittsburgh, Pa. 


NEW YORK, 220 BROADWAY. CLEVELAND, ULMER BUILDING, 
CHICAGO, PEOPLES GAS BUILDING. BIRMINGHAM, AMERICAN TRUST BLDG. 
SAN FRANCISCO, CALL BUILDING. INDIANAPOLIS, TRACTION TERM. BLDG. 




































































A_hard-to-get-at 
job that only 
“Toledo” one-man 
tools could han- 
dle. 


The “Toledo” Power Drive 
instantly converts them 
into swift power ma- 
chines at a small cost. 


READY WHEN NEEDED— 
ANY PLACE, ANY TIME 


The break in the steam line, the change in equip- 
ment or extensions to the pipe lines all demand 
prompt action. 


Not a moment is lost with ‘“‘Toledos.”’ These light, 
portable tools are lifted to the job anywhere and 
will cut or thread all sizes of pipe up to 12 in., and 
do it easily and quickly. 


When connectud to the “Toledo”? Power Drive, these 
same efficient hand tools are instantly converted 
into swift, highly efficient power machines. 


“TO DO” 
o 


This trade-mark is on all genuine “Toledos.” It assures you 
“Toledo” tools—the finest threading and cutting tools known 
today. Insist on this trade-mark when buying. 















Know the complete “Toledo” line. Drop us @ post card for 
our complete catalogue. 


THE TOLEDO PIPE THREADING 


MACHINE CoO. 1445 Summit St. 


TOLEDO OHIO 
New York Office: 50 Church St. 
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Are your boilers 
getting along in years? 






HE older your boilers become, the greater the risk of 

accident. Hard and long use weaken their resistance to 
violent fluctuations of temperature and pressure. Low 
water becomes a very real danger. 








i 
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Don’t depend on luck and a fireman’s watchfulness any 
longer. Protect him from injury and the plant from shut- 
down with Reliance Safety Water Columns. They make 
old boilers as safe as new ones. 





This vigilant device, with 


proved mechanical  cer- A Reliance Column has never been 

tainty, gives you instant known to fail in an emergency. 

unmistakable warning of a, 

water level too low =e 

high. Its cost is nothin 

po tik, ie taeene THE RELIANCE GAUGE COLUMN COMPANY 
prevents. 5924 Carnegie Avenue, CLEVELAND, O. 























TRADE MARK REG. IN U.S. PAT. OFF. 


Reliance 


COMPLETE PIPING INSTALLATIONS 














iw 


for loose- 
leaf hand- 
book con- 
taining valu- 
able piping 
POWER information. 














PIPING CO. 
FOR 831 Beaver Ave., N. S. 
POWER PLANTS CEMENT MILLS Pittsburgh, Pa. 
OIL REFINERIES COAL MINES 
INDUSTRIAL PLANTS SUGAR MILLS 
CHEMICAL WORKS CENTRAL STATIONS 
. E . p “WONDER” COLD PIPE, TUBING AND BAR BENDERS 
Send us your Plans and Specifications and permit 


Standard of the World 
HAND AND MOTOR OPERATED 


14 Sizes of Machines 
What it costs to bend pipe our way, Per Bend: 
l-in, pipe, 5 cents 4-in. pipe, 25 cents 
z-in. pipe, 10 cents 6-in. pipe, 60 cents 

8-in. pipe, $1.00. 
Send for Catalogue 
American Pipe Bending Machine Co. 
120 Pearl St., Boston, Mass. 
One Year to Pay 


us to quote on your complete piping requirements. 
Also permit us, through our Engineering Depart- 
ment to give you the benefit of many years experi- 
ence, in solving Piping Problems. 


MIDWEST PIPING AND SUPPLY CO. 
ST. LOUIS 


“pPfationak® 
POWER PIPING 


National Valve and Manufacturing Co. 
3IOl Liberty Ave. - Pittsburgh, Pa. 
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FORGED STEEL 


TROUBLE PROOF 
UNIONS & FITTINGS 


ee EAL VALVE & EQUIPMENT CO. 


Framingham Mass. 


mits 


ATM a Ue PPrTr TET es 
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paren woe se rages = Automatic Die Release 
| i: = RE, Secures Undamaged Threads 
DD Just one feature that makes the 
FORBES Pipe Threading and 
Cutting-Off Machine 
the most desirable for your plant. Threads pipe or 


bends from % to 16 in. Compact, portable and a big 
labor saver. Hand, belt or motor operated. Write. 


CURTIS & CURTIS CO. 








aNiGiN aarliNe ea) 


=P ROIT, Naleiziic SAN , 


cunmvdnambapnstints 85 Garden St., Bridgeport, Conn. 
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‘canned experience” 


That old saying about experience being the best teacher is absolutely sound 


in one sense. 


But most of us recite it without thinking that experience may 


be of various sorts—the experience of other men as well as our own, “canned 


experience,” if you please, 


ready for use. 
Why not take advantage of the experience of other men as far as we 


Just open and serve yourself! 
can 


and save not only years of time but many expensive lessons? 


Do you know how much of the world’s best research in the power plant field 


is contained in 


McGRAW-HILL BOOKS? 


That single fact or table may be worth many times the price of the book 


to you. 


Examine any of the books described below for ten days FREE 
Just fill in and mail the coupon 


Marks— 


MECHANICALENGINEERS’ HANDBOOK 
—New 1924 Second Edition 


2000 pages, flexible, 4% x gilt edges, thumb indexed, 
about 1,600 Ts and diagrams, $6.00 


This handbook meets the demand for a 


comprehensive 
authoritative reference work for 


mechanical engineers. There are 
15 main sections, each the product of one or more well-known 
specialists. Fundamental theory is thoroughly covered and_ the 
engineering data throughout have been selected always by specialists, 
Every subject is fully and carefully indexed for quick reference, 


and 


Morrison— 
DIESEL ENGINES 


598 pages, 6 x 9, 385 illustrations, $5.00 

A book for the factory executive and the power plant engineer, 
answering the questions of when and why the Diesel engine is the 
proper engine to install. The book describes the various forms of 
Diesel engines now available, explains their construction and 
operation, tells how to keep them running in good condition and 
how to instal] them. Actual operating costs of Diesel engines now 
in use in various industries are included, 


Streeter— 


INTERNAL COMBUSTION ENGINES 
Second edition. 442 pages, 6 x 9, 265 illustrations, $4.00 
A well-rounded discussion of fundamental principles, covering both 
the theory and design of gas and oil engines, with particular 
emphasis on design. It is designed especially for class and drafting 
room instruction, It contains a collection of useful problems, 


Croft— 


STEAM-TURBINE PRINCIPLES AND 
PRACTICE 
347 pages, 5% x 8, 


A practical book giving the 
intendent and the manager 


276 illustrations, $3.00 
operating engineer, the plant super- 
such information as is necessary to 
insure the successful and economical operation of steam turbines 
and to make a wise choice in the purchase of a turbine. The boo 
covers steam-turbine installation, operation, lubrication, testing and 
maintenance. Special attention is given to the economics of steam- 
turbine operation, 


Croft— 


MACHINERY FOUNDATIONS AND 
ERECTION 
691 pages, 51% x 8, 773 illustrations, $5.00 
A practical, 


and engine foundation design and construction and of machinery 
for the use of the practical engineer, 


B Grill— 


ENGINE ROOM CHEMISTRY 


non-mathematical discussion of the principles and methods of machinery 
and engine erection 
works superintendent and millwright. 


Croft— 


STEAM-ENGINE PRINCIPLES AND 
PRACTICE 

513 pages, 5% x 8, 547 illustrations, $3.50 

A practical book giving the information that operating 

and plant superintendents require concerning steam 

gives data that will enable the reader to select, 

and repair steam engines properly and to make a study of how to 

improve their economy. A working knowledge of arithmetic 

should enable the reader to understand all the material. 


engineers 
engines t 
operate, care for 


Chapman— 


MARINE POWER PLANT 
320 pages, 6 x 9, 113 illustrations, $4.00 
This book presents the thermodynamics of the marine power plant, 
describes the types of machinery used for ship propulsion and gives 
a comprehensive outline of the layout and function of the 
pieces of auxiliary machinery. 
A special feature of the book is the comparison of the 
types of machinery used today for ship propulsion, 


various 


various 


Worker and Peebles— 


MECHANICAL STOKERS 
258 pages, 6 x 9, 109 illustrations, $3.00 
Reliable, unbiased opinions and facts from actual 
in the design, installation and operation of 
presents the best modern practice in stoker 
discusses combustion as it 


fleld experience 
_stokers, The book 
installation and use; 


, upplies specifically to stoker work; and 
presents the factors affecting the selection of stokers for differing 
conditions and widely differing fuels. 


Macintire— 


10 PRINCIPLES OF MECHANCAL 
REFRIGERATION 
255 pages, 54% x 8, 114 illustrations, $2.50 
This is a book on refrigeration for practical steam and refrigerating 
engineers, written somewhat in the form of lectures, and with a 


frank expression of personal opinion regarding designs’ and types of 
machinery and equipment. The book appeared originally as a study 


course 
Fernald and Orrok— 


11 ENGINEERING OF POWER PLANTS 


Secon dedition. 595 pages, 6 x 9, 820 illustrations, $5.00 
An authoritative combination of material that has 
during wide consulting practice and teaching. The 
a textbook (1) to emphasize that engineering 
exact sciences, is not itself an exact 
part of the successful engineer, 


in Power. 


been developed 
book aims, as 
, although based on the 
science but requires, on the 
a natural fund of ‘‘common sense’’ 
and the application of engineering judgment; (2) to give the 
student some understanding of the commercial ‘side of engineering. 
It is an important reference work for practicing engineers. 


n 
& McGraw-H'll Book Company, Inc. + 370 Sev 
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. You tar ome oo enth Avenue, New York. 
a : send me o ‘ é 7al— 

Third edition. 174 pages, 5% x 8, 49 illustrations, $2.00 4 “ days’ approval 

No previous knowledge of chemistry is required. With this book the engineer can a F SORRS em OF COOH COR 8 0196 O08 o 8x09 . ee ee ee ee ee 
determine the lubricants required for his purpose; he can make his own analysis of t 

the flue gases; he will know the quality of the fuel he buys; he will know the a LS SO RRR H SS BR TSS HSE REI EOE O01: SOS ATR Te a RNa ee he eieracata 
quality of the feed water and how to neutralize its scale-forming properties. The ] agree to pay for the books or 


subject of the regulation of combustion is thcroughly covered. 


Examine any of these helpful 
McGRAW-HILL BOOKS 
for 10 days FREE 


Edays of receipt. 
INU ass ve avert otaitletetaiateininceatais, axenic 
fy (Please 
Address 
8 Official 


a) 


i, Oe Pn et 
: OOS OT COUINRET sos. i6.v cco dscconetes 


(Books sent on 








>! only.) 


approval to retail purchasers in U. S. 


return them, postpaid * within 10 


print) 


P. 6-24-24 


and Canada 








ail 
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| 
Wherever Efficiency is the 





Watchword of Operation 


Cul BUILDERS IRON FOUNDRY 
Register-Indicator-Recorder PROVIDENCE, R. I. 


Builders of the Venturi Meter for Boiler Feed. 




















E) DUCUUNVNDIUOUEUCUATOVOOUUUUUCLUCOUOUICOOOQUTOTUTTCOOIVOQONUONUONUODAUOSUIIOTAVOUIUUAOOITATCOSTUQUODUOKADDSCATOONIN000/0/NNOIUUOANUSOONNADIOSODINNNSUQNICOINLODININOSNITIIOIIIIITITNIN 1B} 




























= = 

This Temperature Requiator = Q-Z Hand Tachometer = 
. : Speeds at a glance. No timing = 
AA, NOT self-contained “Dead Beat” Accurate = 
Hand EI 

VICTOR. All metal. No volatile fluids. , = 
~ Responds instantly. Very sensitive. Durabl:. Tachograph = 
Economical, Easily installed. Easily adjusted. Draws graphic charts = 
Any temperature. Operates any size steam 'E of speeds—30-24,000 = 
valve at any pressure. R.P.M. = 
ATLAS VALVE CO. Cirowars on request = 

289 South St., NEWARK, N. J. O. Zernickow, 21 Park Row, N. Y. = 
HUNUENUTENNAENAEEAI NANTES 

2 HUSAOUOAUULELOUOUEN AALUALALEAEAEGENN 


“Jagabi’” Type C 
Hand Tachometers 


accurately indicate speeds and show speed 
variations. Large dial easily read. Built with 


BRISTOL’S 


REG. U.S. PAT. OFFICE; 


Recording Instruments 







one range (as shown) also with three and four for pressure, vacuum, draft, temperature, electrical units, liquid 
ranges up to 24,000 r.p.m. fevel, speed, and other factors. Write for Bulletin 1006-G. 
Write for Bulletin 1027 Seagt rene THE BRISTOL COMPANY, Waterbury, Conn. 
JAMES G. BIDDLE for 600 to BRANCH OFFICES: 


1211-13 Arch St., Philadelphia 2400 r.p.m. 





Boston New York Detroit Pittsburgh Chicago St.Louis San Francisco 





HUUNNDONDAALAANA GALE UCLUELOUQUUONOEDONOOOOEOEN 








DUT 
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i 


IMT 


Pyrometers 
Electric-CO. Meters 
BBioenteuiace 
Pressure Gauges 
Tachometers 

Die tim eriiraey 


Indicating and Recording Gauges, Gauge Testers, Indi- 
cating and Recording ‘Thermometers, Tachometers, 
Temperature Controllers, Pop Safety and Water Relief 
Valves, Steam Traps, Engine Indicators, etc. 

Write for Catalog N-32 


WRITE FOR CATAL wiatld TODAY Sostie liam Bitcententcaes 
THE BROWN INSTRUMENT CO., 4512 Wayne Ave., Philadelphia, Pa. 


American Schaeffer & Budenberg Corporation 
Brooklyn. N. Y. 




















ALCUUOTRNTUECUAATT NNN NTU ETO OTO COTE T TTT ETT 


AVOTUTUUTOTOTOTUNTNTNTN ETN TE ee aca eeeTTALA CL eCOLA ATEN 


URBAUER ATWOOD Co. 


—___ CONTRACTORS 
POWER PLANT AND INDUSTRIAL PIPING 


“SARGOL” WELDED ST. LOUIS SQUARE LAP REINFORCED 
FLANGE JOINTS er ee VAN STONE FLANGES 
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MORE ALL ’ROUND SATISFAC. |) © 
TION IS DERIVED WHEN EVERY |. 4 
TEMPERATURE AND PRESSURE e 
INSTRUMENT IN YOUR PLANT 
IS Zeos. 





ON YOUR FILES A COPY OF 
Zeos POWER PLANT CATALOG 
IS A VALUABLE REFERENCE. 











WRITE TODAY. 


ICOS Temperature Instruments 


INDICATING ~ RECORDING - CONTROLLING 


ee Taylor Instrument Companies 
There's é Ty cos ‘or Taylor Instrument Ro che Ss ter 9 N -¥. U.S A. 


dow: Posnas Canadian Plant 
ee ee Tycos Building , Toronto,Canada . 





DONEEELELEOUAANEAAE VENEERS 
THis trade mark which you see upon the 


Nugent Oil Filters, Oiling Systems, 
Filtering Systems, Telescopic Oilers, Oil 
Pumps, Sight Feed Valves, etc., is the 
symbol of a nation-wide organization for 
the service of every Engine Builder and 
user—Every Power Plant Builder and 
user who wants to make oil do more and 
better work. 


WM. W. NUGENT & CO. 
400 N. Hermitage Ave., Chicago 
Established 1897 
Send for Bulletin “A” 


v 








TOT E eee 


Determine CO2 Electrically 
Know whether you have complete combustion 
or waste—and determine it electrically, by 
using BACHARACH Electric CO2 Meters 
(S. & H. Type). Simple in dcsign. 
Bacharach Industrial Inst. Co. 
7008 Bennett St., Pittsburgh 


Write for our special Bulletin 250 | DIAL-INDICATING 


INDUSTR THERMOMETERS || 
INSTRUMENTS 1 a |i 


PUPPSPPPU LEE EL EEE EEEEE COSPOseeeeeeesePEPPOLULPSHLALOMLELLLTLOLUSEOSHOODESINRIOTSTTENNTT TIT | L 















RECORDERS 





Ha LL 


SUUUUEUUOUEDEDUEUEDEECEGESURUEEUEEESERUEOURURCESUCUEEUCUCUOEURDOEUEDUEEEOGOUOUDQEOUSQUGOECUOUEUCUUOUGUNOUOODN 
CONTINUOUS CO. RECORDS Bnet 


conomical boiler operation. 


TULEETEEEDER DOOD Trey 











; CONTROLLERS 


OIL-TESTING 
INSTRUMENTS 





\ Morac: Use Tac 
9 Dial-Indicating 
Thermometers 














give the information that results in better combustion 
control and fuel saving. Write for Bulletin 112. 


UEHLING INSTRUMENT COMPANY 
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i P See Catalog P.640 
10 Vesper St., Paterson, N. J. é ( lM — oe , 
‘“—_” C.J.TAGLIABUE MFG.CO, 
|= 2 18-88 THIRTY-THIRD ST..BROOKLYN 
The mark of the United States ==2 Z 
Rubber Company on mechan- in . 
ical rubber goods is a guar- /usist on Mercyry Thermometers with 
ay, antee of engineering quality. the TAG-Hespe RED Reading Column 
tacevex United States Rubber Company Ny | aiealie 
‘1790 Broadway New York City 
Branches in Every Industrial Center 
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How high grade lubricants 





shave down operating expenses 


We must first make a rather 
positive statement: 


Incorrect, low-grade oils are 
expensive at any price. 


Some of the penalties for using 
them are: 


Wornout machinery caused by 
friction. 


Repairs caused by worn-out 
machinery. 


Shutdowns caused by repairs. 


—Undesirable operating costs, 
all of them, you will agree. 
Consider also the wastes in 
dollars and cents due to: 


Overhead charges which con- 
tinue though production has 
ceased. 


Operatives wages while machin- 
ery is idle— production has 
ceased but often wages 
continue. 


Cost of Labor and Repairs— 
where, due to poor lubrica- 
tion, this is a direct charge 
against the oil. 


Increased Power Consumption — 
required in the operation 
of incorrectly lubricated ma: 
chinery. 








VACUUM OIL COMPANY 
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It is the ultimate 
effects of high- 
| grade lubricants 
"| that make the 
‘| modern plant 
“| superintendent 
‘| stop and think. 
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Now reverse the picture. 


Correct, high-grade oils will 
largely eliminate these penalties 
and wastes. Although their use 
may possibly mean a slightly 
higher initial cost, they will en- 
sure savings in comparison to 
which this additional cost will 
be insignificant. They are there- 
fore more economical in the 
long run. 


This line of reasoning is being 
followed by economically oper- 
ated plants throughout the 
world. It is the modern way of 
looking at lubrication. 


If more operating economy is 
your aim, we suggest that you 
take the following steps. 


Domestic Branches: 
New York 


Indianapolis 


(Main Office) Springfield, Mass. 
Chicago Buffalo 
Kansas City, Mo. Milwaukee 
Boston Albany 
St. Louis Rochester 
Oklahoma City Minneapolis 
Philadelphia Portland, Me. 
Detroit Dallas 
Peoria Des Moines 
Pittsburgh New Haven 
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1 Have your mechanical equip- 
ment and its operation 
studied by the world’s lead- 
-ing specialists in correct lubri- 
cation. 


2 Accept the Vacuum Oil 
Company’s recommendation 
for the use of Gargoyle Lubri- 
cating Oils correctly pre 
scribed and applied. 


3 Allow this organization to 
keep in touch with you to 
check up the desired results 
and to help you maintain 
them. 


From our nearest branch office, 
you can secure the cooperation 
of an experienced representa- 
tive who will be glad to report 
to you for further discussion. 


auc 
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Lubricating Oils 


A grade for cach type of service 











~ VACUUM OIL COMPANY 
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PATENTED 


[RVING 


OOT comfort is a mighty big thing, 

with the man who spends his days 
on his feet—standing or walking or 
working or wheeling a load. Give him 
a floor of IRVING SUBWAY, and 
you’ve given him foot comfort — 
because the SUBWAY surface is 
smooth but non-slipping, always. And 
if he works in hot, close quarters, he’ll 
welcome the cooling, invigorating ven- 
tilation afforded by that 80% open floor 
space. These things react on your 
people—in more work and better work 
from every man. Have you read Cata- 
log 4A14? 








IRVING [RON WORKS Co. 
LONG ISLAND CITY, N.Y.,U.S.A. 


Manufacturers also of 


TRADE MARK 


JRVING GAFSTEP 


PATENT PAT OF 


ABSOLUTELY NON-SLIPPING ALWAYS 


THE FIREPROOF 
OPEN STEEL FLOORING 





THE BIG 6 


Six fine consistencies of Ohio Cup Greases 
—each of which is 100% lubricant—will 
render exceptionally economical service 
on all kinds of machinery. 


Three to five cents a pound less than 
most good greases and absolutely free 
from fillers and destructive acids, Ohio 
Cup Greases have proven their 

all around superiority in num- 

erous competitive tests. 














Samples free for the asking. 

















L The Ohio Grease Company 





Loudonville: Ohio: 


























Make Your Own 
Graphited 
Penetrating Oil 





By merely stirring not to exceed a level 
teaspoonful of No. 205 Lubricating Graph- 
ite into a pint of motor oil, you have pro- 
duced the finest of Graphited Penetrating 
Oils. 


A Powdered (not flake) graphite so finely 
ground that only a powerful microscope 

h can detect the individual particles. It 
stays in suspension and wi"! flow with 
the oil between the bearing surfaces, fill- 
ing up the minute cracks and fissures that 
are present in even the most carefully 
finished bearings, forming a shiny, smooth, 
friction-free surface. 


If your dealer hasn’t No. 205 Lubricating 
Graphite in the Yellow Cans write direct 
to us. 

Conveniently 


Packaged in 
Half Pound Cans 
4 Pound Cans 
Five Pound Cans 


Ten Pound Cans 
Twenty-five Pound Cans 


THE UNITED STATES GRAPHITE CO. 
SAGINAW, MICHIGAN 


Miners and Grinders of 
MEXICAN GRAPHITE PRODUCTS 
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Challenge You 


zt O male: thi isk tests 


Orton tur Wmeeyerte) (iccime(cuatelatele Moye 
the machine in your plant that is 
most difficult to lubricate; and a 
fe (acre aj ojaley ome) anaetcmueyelettsleetmenete(on 
which it operates. 


L[OFoe ad ovomttlosute-tateyem. cons etem volt meyel 
debcmerteottecme-teleMbucathoc@s (amr lameltts 
expense if it does not give better, 
more lasting, and more power sav- 
ing service than the lubrication you 
are now using. 
Pay for it if you keep it. 
This constitutes a challenge to every 
Plant Executive and Purchasing 
Agent to reduce the operating ex- 
pense of his plant. It is a legitimate 
eyic oa cceverMe-teMocye-le)tCielcemueyertertehy 
that knows what it can do. 


If you are interested—write. 


Industrial Lubrication Charts 


Gives precise recommendations for oil and 
grease Meteteletels Meare liG@cictitertecietteett(se 


Only book of its kind in print. 
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All About 
° .e AJAX FLEXIBLE COUPLINGS 
Friction Clutches sali “ 


These books were written for friction clutch users be: Durability 

and if you are such a person you should write for j - i 

free copies. They will show you how to figure f ‘ Strength 

clutch installation accurately—and avoid accidents po , Simplicity 

and losses. <% , 

Write for them. > Are accurately machined for 
a @ severe _ continuous _ service. 


i Equally efficient at high or low 
THE MOORE & WHITE CO. eff speeds. Entire absence of vi- 
2703-2733 North 15th St., Philadelphia, Pa., U. S. A. bration, end thrust or lock. 


Established 1886 5 ’ ‘ 
Sold by leading dealers in Mine, Mill and Factory Supplies Ajax Flexible Coupling Company 


Westfield, N. Y. 











. . . b] 
Automatic in action— Belt User’s Book Free 
Users find it helps them to get the most 
from their belts. Students ask for it because 
it gives them the practical side of belt usage 
without much of the technical. 
Mailed gratis on request 


. E. RHOADS & SONS 
PHILADELPHIA—41 No. Sixth St. 
NEW YORK—108 Beekman St. 
CHICAGO—328 W. Randolph St. 
ATLANTA—74 S. Forsyth St. 
Factory: Wilmington, Del. 
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“LION” PACKING 


For hydraulic For steam Flexible Coupli 

Expands and contracts as the pressure varies—always insuring a Ri radi A) et exible oup ings 

tight fit. The anti-friction metal studs give it long life. Made to } ‘ eliminate misalignment trouble. Simplest 

withstand highest pressures. . ae { construction — two_ forged steel sprockets 
Write for Particulars. fi a Bag roller chain. Put them in your drives. 


JAMES WALKER & CO., Ltd., 46 West St., N. Y. City I. H. Dexter Company, Inc. 


DISTRIBUTORS: J. & R. Wilson, Inc., San Francisco, Cal. 164 Greenwich Ave., Goshen, N. Y. 
oO. ©. Keckley Co., 565 Washington Foulevard, Chicago, IIL 


FRANCE METALLIC PACKING =(GZGqanschow 


ammonia, air or gas for all pressures and operating Cut Gears and Speed Transformers 
conditions. Lasts 5 to 25 years. Sold on approval. 


Write for catalog and list of users. (1M) ea 54 Years of Gear Making 


France Packing Company 
6600 Tacony St., Philadelphia, Pa. 














William Ganschow Company 
1009 Washington Blvd., CHICAGO 




















MECHANICAL RUBBER GOODS 


We manufacture a complete line of Rubber Belting, Hose, Rod and Sheet 
Packings, Gaskets, Pump Valves, Tubings, etc.. for the various industries. 


QUAKER CITY RUBBER COMPANY 


Establi-bed 1885 
Manufacturers of Mechanical Rubber Goods, Auto Tires and Tubes 
PHILADELPHIA CHICAGO PITTSBURGH 
Wissinoming 217-221 W. Huron St. 30 E. Lacock St., N.S. 
NEW YORK, 53 Murray St. 
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Use Rope Drives 


and Insist Upon 


“A MERTECA N’ 


RANSMISSION ROPE: 





“The Rope That’s Made 
to Last” 


Address Dept. O. 


American Manufacturing Co 
Noble and West Streets 
Brooklyn, New York City 








ch ome a 
a 
You Cannot Buy Any Better Glass 


None better is made because 


MONCRIEFF’S 


Scotch Gauge Glasses 








are the unexcelled product of over 54 years of Scotch glass- 
making from the best sands found only in Scotland. 


Their service record—extending around the world—proves 
their superiority conclusively. 


So tough, that no sudden temperature change can break 
them. Unaffected by the coldest draft that may blow across 
them while under steam in any climate. 


So clear that even after months of continuous duty with any 
feed water, the water level can be easily followed. 


Long life is assured. Less in cost 
because you need not replace them 
so often. 

Two brands—PERTH BRAND up to 
200 Ib. pressure. UNIFIC BRAND up 
to 400 Ib. pressure. We can also 
supply you with Moncrieff’s Prismatic 
a Klinger type. Write for bul- 
etins. 


H. A. ROGERS CO. 
87 Walker St., New York 


Sole Agents for the United States since 1870 
for Moncrieff’s Glasses. 
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Send for Catalog 
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W. E. Caldwell Co. 


Incorporated 


280 E. Brandeis St., Louisville, Ky. 
















Caldwell Friction Clutch 
operates upon the simple, log- 
ical principle of harnessed fric- 
tion — like your automobile 
brake. It consists of only 
eleven parts — all so designed 
that their greatest strength is 
in the direction of greatest 
stress. A flexible band grips 
the entire circumference of the 
friction rim and transmits full 
power smoothly and __ steadily 
through any change of load and 
speed. Ordinary clutch trou- 
bles—usually caused by one of 
several adjustments being to» 
tight—are not possible in the 
Caldwell Clutch because one 
screw adjusts it; one lever con- 
trols it. 








FRICTION 
CLUTCHES 
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When you want Men 


put your advertising for them on 
the same basis as other publicity. 


If you want competent and efficient assistants, 
experienced in the ficid served by this journal, 
you will iwuturally find such men among our 
readers—which include the keenest and most 
progressive men in the industry. 


Get in touch with a number of these men and 
select the one that is best suited for your needs. 


SEARCHLIGHT SECTION 
Only $2.00 for 25 words 








This Book 
is yours 
for the 

| Asking 


HAT metallic packing is 
best for piston rods and. 


















valve stems on stationary and 
marine engines ? on pumps, com- 
pressors and gas engines? 


This book will answer those questions. In concise, con- 
venient form is pictured and described the various types 
of the original TRIPP METALLIC PACKING 
manufactured by a company whose shops have been 
devoted exclusively to the fabrication of metallic pack- 


ing for more than 35 years. 


The next mail will bring your copy. 
Send for it today. 


Wm. B. Merrill & Co. 


Sole Manufacturers 


3368 Washington St., Boston 30, Mass. 


























94 


Buying—P O W E R—Section 





Use This Half-Ton Hoist 


to Speed Your Work! 


7 men would be required 
to do the work that one 
Little Giant Combination Hoist 
performs—and they couldn’t do 
it as easily or quickly! 


Its half-ton capacity and lifting 
speed of 27 to 30 feet per min- 
ute make it a practical and eco- 
nomical air-power hoisting unit 
for small jobs of all kinds. 
Available in either plain or trol- 
ley mounted types. 








Descriptive Bulletin 880 sent on 
request. Write for your copy. 





Chicago Pneumatic Tool Company 
Chicago Pneumatic Blidg., 6 East 44th St., New York 


Sales and *Service Branches all over the World 


*BIRMINGHAM AD *Los ANGELES *PHILADELPHIA "Sr. Louis 
*BosToN DENVER *MINNEAPOLIS *PITTSBURGH *SEATTLB 
*CHICAGO °DETROIE *New ORLEANS RICHMOND TULSA 
*CINCINNATI EL Paso *New YoRE SaLtT Laks City 

Houston *San Francisco’ P-188S 


HAMMERS: LITTLE CIANT PNEUMATIC AND ee 
IR ¢ PRE JUM PU 





Combination 
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Reduced Friction and 
Increased Power 


The 


HIGGINS 
Flexible Coupling 


Insures smooth running auxiliary units. Drives 
without back lash or lost motion. This coupling is 
built strong yet is flexible enough to care for all 
misalignment of the shafts of your direct connected 
units. Giving perfect transmission of power in 
light or heavy drives and at all speeds. 


Write today for a complete description 
of this improved flexible coupling. 


Tomkins-Johnson Company 
Jackson, Michigan 
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Keep 
up to date 

with 
the new 1924 


MARKS 


The handbook of today 


The New Marks gives complete, authoritative and up-to-the- 
minute information on every phase of mechanical engineer- 
ing. Having it means having the very latest data—details, 
formulas, equations, principles—the last word on practically 
every mechanical engineering point that does, or may, come 
up. 

1924 Second Edition of MARKS’ 


MECHANICAL ENGINEERS’ 
HANDBOOK 


Editor-in-Chief—LIONEL S. MARKS 
Assisted by 59 Specialists 

Second edition, thoroughly revised. Total issue, 1916-1924: 
75,000 copies, 2,000 pages 412x7, flexible, illustrated, $6.00 
net, postpaid. 
Travelers’ Edition Three Volumes bound in ee. 
proof Keratol, with separate index, per set $8.0 
MARKS’ HANDBOOK—the accepted authority on mechanical 


Ne 
Bond 


water- 





as been thoroughly revised and brought up 
to ” date. “Much of the material has been rewritten. New 
material has been added. Charts have been enlarged and 
simplified. 


The entire book has been improved in arrange- 
ment, presentation and indexing. More valuable than ever— 
bigger and better—in line with today’s mechanical engineer- 
ing practice—the new Marks at the old price, $6.00, is a 
very helpful, and decidedly important, reference book to have 
around. 

A handy travelers’ edition 


Another convenience is the new Marks in three small, com- 
vact, Flexible volumes, the Travelers’ Edition. The books 
are bound in durable, Keratol. The index is 
bound separately. 

See MARKS free 


coupon for a copy of MARKS to examine for 


waterproof 


Send the 





LO days free. 
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FREE.EXAMINATION COUPON 


\'cGraw-Hill Book Co. 


, Ine., 370 Seventh 
You may send me on 10 days’ 
. Marks’ 
postpaid. 
.. Travelers’ Edition of Marks’ Handvook, 
$8.00 net, postpaid. 
I agree to pay for the book or return it postpaid within 10 days of receipt. 


Ave., New York. 
approval the book checked. 
Mechanical Engineers’ Handbook, Second Edition, 


$6.00 net, 


in Three Volumes. Per set, 


Signed 


Address 


Official Position 
Name of Company .. 


(Books sent on approval to retail purchasers in U. S. and Canada only.) 


P. 6-24-24 
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Furnaces 
Albert A. Cary 


Coal and Ash Analysis 
Jufian S. Simsohn 
New York Testing Lab. 
Combustion Engineers 
Freyn Brassert & Co. 


Electrical Engineering 
Electrical Testing Lab. 
Andrew Kidd, Jr. 
Arthur L. Mullergren 
Ophuls & Hill, Inc. 

Fuel Analysis 
Albert A. Cary 
Electrical Testing Lab. 


Albert A. Cary 


C. M. Gariand 
Andrew Kidd, Jr. 


Ophuls & Hill, Inc. 


ENGI EFRING 


W. E. Moore &fCo, 


General Consulting 


Freyn Brassert & Co. 


W. E. Moore & Co. 
Arthur L. Mullergren 


Buying—P O W E R—Section 


HUHNE 


DIRECTORY: 


General Consulting 
(Continued) 


Smith, Hinchman & Grylls 


Hydro-Electric Plants 
Chas. T. Main 


Power Plant Efficiency 
William Miller Bootb 
Chas. A. Cahill 
Freyn Brassert & Co. 
Andrew Kidd, Jr. 
Albert A. Cary 


Power Plant Efficiency 
(continued) 


Weschler, George A. 


Refrigeration 
Ophuls & Hill, Ine. 


Steam Power Plants 
Albert. A. Cary 
Andrew Kidd, Jr. 
Arthur L. Mullergren 
Best Furnace & BurnerCo. 
Chas..T.§Main 
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Steam Power Plants 
(continued) 
John A. Stevens 
Ophuls & Hill, Ine. 
Smith, Hinchman & Grylls 
W. E. Moore & Co, 


Testing 
Electrical Testing Lab. 
New York Testing Lab. 
Water Purification 
Julian S. Simsohn 





W.N. Best Furnace and Burner 
Corp. Design of 
Oil and Tar Burning Equipment 
which will burn oil or tar in combination 
with, or without coal see 
11 Broadway New York City 
WILLIAM MILLER BOOTH 
Power Plant Water Problems 
Syracuse, New York 


CAHILL, Chas. A. 
Consulting Engineer, Power Plant Efficiency 
217 West Water St., Milwaukee, Wis 


CARY, Albert A. 


Power Plant Equipments 
Designed, Reconstructed or Tested to 
Produce the Most Efficient Operating Results 
Furnaces Designed 
and Developed for Use of All Kinds of Fuel 
Engineering Chemistry 
Relating to Power Plant Investigations 
95 Liberty St., New York City 
Dennis Engineering Co., Inc. 
Power and Industrial Plants, Design, Construc- 
tion, Investigations, Reports and Appraisals. 
Columbus, Ohio 














Dyer, W. E. S. 

Mill Engineer and Architect 
Industrial Buildings, Textile Mills, 
Factories, Power Plants 
Special Processes and Devices 

Land Title Bldg. Philadelphia 
Electrical Testing Laboratories, 

Inspections, Tests— Materials and Supplies 

80th St. and East End Ave., New York City 


Freyn Brassert and Company 
Power Plants 
310 South Michigan Ave., Chicago, Ill. 














Cc. M. GARLAND, Con’s. Engr. 
Power, Industrial and Gas Producer P'ants 
First Nat’l Bank Bldg. 


Chicago, Ill 





KIDD, Jr., Andrew 


Consulting, Mechanical and Electrical Fngi- 
neer. Design of Complete Power Plants. 
Investigation, Tests and Reports. 

95 Liberty St., New York City 
McCLELLAN & JUNKERSFELD 
Incorporated 
ENGINEERING AND CONSTRUCTION 
Power Developments, Industrial Plants, 
Examinations, Reports, Management. 








New York: 68 Trinity Place 
Chicago Philadelphia St. Louis 
MAIN, Charles T. 
Industrial, Hydro-Electric and Steam 


Power Plants. Development, re-organiza- 
tion and valuation. 


200 Devonshire St., Boston, Mass 


MEYER, STRONG & JONES, Inc. 
Power Plants—Mechanical and 
Electrical Equipment—Heating 

and Ventilating 
101 Park Ave., New York City 


W. E. MOORE & CO., Eng’rs 
Electric Power and Industrial Plants 
Electric Furnace Engineering 
Development, Design, Supervision 

Union Bank Bldg. Pittsburgh, Pa. 


MULLERGREN, Arthur L. 


Consulting Engineer 
Specialist in 











Electric Light, Power and Water Pumping 
555 Gates Building Kansas City, Mo. 





New York Testing Laboratories 
Analysis of Coal, Ash, Oils, Water, Metals 
Electrical and Power Planc Tests 
Inspectors of Materials 
SO Washington St., 





New York City 


OPHULS & HILL, Inc. 
Formerly 
Ophuls, Hill & McCreery, Inc. 
CONSULTING ENGINEERS 
Ice Making and Refrigeration 
Investigations and Reports 
112-114 West 42nd S&t., New York City 


Public Service Production Company 
ENGINEERS AND CONSTRUCTORS 
Design and Construction of Power Plants, 
Substations and Industrial Plants, Examina- 
tions and Reports, Valuation and Manage- 
ment of Public Utilities. 

80 Park Place, Newark, N. J. 


SESSIONS ENGINEERING CO. Inc. 
ENGINEERS AND CONSTRUCTORS 








Steam Appraisals 
Electric — Plants — Surveys 
Hydro Reports 


Lumber Mill Layouts 
208 S. La Salle St., Chicago, Ill. 
SIMSOHN, Julian S. 
Chemical Engineer 
Scientific Boiler Water Purification 
Coal and Ash Analysis 
Broad St.and Girard Ave., Philadelphia, Pa. 
SMITH, HINCHMAN & GRYLLS 
POWER PLANT ENGINEERING 
Marquette Bidg.. Detroit, Mich. 


STEVENS, John A., Engineer 


8 Merrimack Street, 
Lowell, Massachusetts 


WESCHLER, George A. 
Power Plants, Mechanical and_ Electrical 
Equipment, Heating and Ventilating, 


Refrigerating. . 
Transportation Bldg., Washington, D. C. 


Winger Engineering Co. 
Engineers 
Refrigeration F:xperts ; 
405 Mercantile Library Bldg., Cincinnati, O. 





























Advertising — 


as a builder of prestige and business standing is unques- 
It is an immeasurable power in influencing new 


tioned. 


business and retaining good-will. 


Professional Cards — 


In this paper offer a highly appropriate type of publicity 
for the services of professional men in the Power Plant 


field. 


Your Card — 


should appear in this directory regularly. 


there now— 


CLIP AND MAIL THIS COUPON====> 





If it is not 


Professional Directory Department 
POWER 
10th Ave., at 36th St., N. Y. 


Gentlemen: 


Please send us rates and other data 
for advertising in your PROFESSIONAL 
DIRECTORY. 
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: UNDISPUAYED—RATE PER WORD: 
Posittone Wanted, 4 cents 





8 cents a word, minimum charge $2.00 
Proposals, 40 cents a line an insertion, 





vic 


6 word, minimum 
_75 cents an insertion, payable in advance. 


Positions Vacant and all other classifications, 


moyen ION: 





Boz “Numbers of o 
count 10 cade additional in Tpendisstared 
Discount of 10% if one payment is made tne 
advance for four consecutive insertions of  - 
undisplayed ads (Hor speluclag proneals) * 
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POSITIONS VACANT 


e, (PCC (ere ETT x 





POSITIONS WANTED 





Missouri 





WANTED young man with technical train- 


ing and combustion 
Responsible 

P-654, 
Tl. 


in 
design. 
employment. 
Bldg., Chicago, 


some experience 
work or flat arch 
position, Prompt 
Power, Old Colony 








EMPLOYMENT SERVICE 





E 


XECUTIVES, engineers, $3,000-$25,000, 
will find our individual, confidential serv- 
ice an effective medium in making new 
connections. Since 1919 personally con- 
ducted by Mr. Jacob Penn, the eminent 
employment authority, known to leading 
business men throughout America. Not 
employment agency. Jacob Penn, Inc., 
305 Broadway, New York. 





SALARIED men seeking tentative offers 


of new connections, are invited to com- 
municate confidentially with the under- 
signed, who will negotiate overtures 
without jeopardy to present connections. 
A professional, ethical service, restricted 
to high grade positions; established 1910. 
Retaining fee refunded as _ provided in 
our tefund Contract” if service is not 
satisfactorily rendered as per contract, 
and such refund be requested within 
three months from date remitted. Send 
name and address only for particulars. 
R. W. Bixby, Inc., 702 Lockwood Build- 
ing, Buffalo, New York. 








EMPLOYMENT AGENCY 





G 


ENERAL Engineering Agency, Allegheny 
Building, Pittsburgh. Require for east- 
ern, southern, western employment con- 
nections ; mechanical superintendents, 
master mechanics, combustion, and gas 
motor engineers, operators; refineries, 


automotive, rubber, 
ities industries ; 
fessors, 


paper, chemical, util- 
general draftsman; pro- 
instructors 


New York 





ENG 


INEER, machinist, 
types of boilers, »umps, reciprocating en- 
gines, turbines, also refrigeration ; can do 
general repairs; country preferred (insti- 
tution). PW-645, Power, 10th Ave. at 
36th St., New York. 


familiar with ail 








REPRESENTATIVES WANTED 





A High Calibre Representative 


Or sales organization wanted to cover the 


State of Ohio and another to cover North- 
ern New York, on a straight commission 
basis, to handle a fully patented air 
cooled furnace lining block. Applicants 
must be thoroughly familiar with boiler 
furnaces and have a good selling record. 
Waite & Davey Company, Inc., 5 Court 
Square, Long Island City, N. Y 





WwW 





A Profitable Side Line 


e want a number of men throughout the 
country calling on railroads, chemical 
plants, oil refineries and other industrial 
plants to handle our packing; made in 
several grades to cover a wide variety 


of industries; used with great success 
abroad for years good repeater, fine 
commission and full protection; write 


for proposition giving detail as to what 
you are now selling and field covered. 
RW-656, Power, 10th Ave. at 36th St., 
New York. 


REPRESENTATION WANTED 











> 

op 

Psishaa: ee $5. 00 an a : 

} inches. ..... eaten 2 
Wiches neces estas ® an inch = 

yf ae 4.60 an ineh 3 
arger spaces, or year rates, on request. 5 

an’ “advertising Measured vertically. on : : 
_gne. echinn, %, esiuuits- "80 inches —to a page. : A 
Power, [§ 


WANTED 





CAG, _ 


$100.00 Reward 


Responsible party wishes to establish power 


plant in small city having indications of 
prosperous future and will pay the above 
amount to the party giving first informa- 


tion of location found most_ suitable. 
W-647, Power, Cld Colony Bldg., Chi- 
Ill. 





U. S. GOVERNMENT 








ing Architect’s Office, 
June 11, y 
opened in this office at 3 p.m., July 9, 1924, 
_ = ice-making and refrigerating plant 
a ne 
Ga.—Specifications may be obtained at this 
office 
Architect. 
only from individuals, 
possessing 
nical 
to insure speedy completion of the contract, 
and 
expedition on contracts of similar char- 
acter 
concern obtaining a set of the plans 
specifications 
and submits a bid 
waiver 
A. Wetmore, 


TREASURY DEPARTMENT, Supervis- 
Washington, D. C., 


sals will be 





U. S. Marine Hospital, Savannah, 
in the discretion of the Supervising 
Proposals will be considered 
firms or corporations 
financial and tech- 
equipment and organization 


satisfactory 
ability, 
who have established a 


record for 


and magnitude. The fact that any 
and 
source whatever 
shall not constitute a 
of the foregoing stipulations. Jas. 


Acting Supervising Architect. 


from any 





WANTED 
Triple Leather Belting 


75 feet of 24-inch. One boiler feed filter 
capable of handling 600 hp. boilers. 
Reply giving condition, location and full 
description. 
AMERICAN DYEWOOD COMPANY, 
Mobile, Ala. 








Additional Lines 


Reputable firm of engineer salesmen with 


wide acquaintance and experience, desire 


additional lines of representation. Only 
highest class equipment or line con- 
sidered. Daco, Room 824, 149 Broadway, 


New York. 











POSITIONS WANTED 








Illinois 
COMBUSTION engineer: 17 years’ experi- 
ence in economical operation and main- 


tenance of modern steam plants, includ- 
ing all types of boilers and stokers using 
eastern and central states coal; age 37; 
graduate combustion engineer; employed 
in Chicago at present as chief engineer ; 
going to specialize because of broader 
field; excellent references; services will 
be available on 30 days’ notice; married ; 
willing to travel some. PW-655, Power, 
Old Colony Bldg., Chicago, Ill. 





Massachusetts 





HIGH grade engineer wants executive posi- 


tion as plant engineer, superintendent of 
power or maintenance; have handled 
large plants; age 40; first-class license ; 
at present in charge of large textile 
plant. PW-657, Power, 10th Ave. at 
36th St., New York. 





New Jersey 





MECHANICAL engineer, 


40, technical edu- 
experience as designing 
and maintenance engineer of 
bleach-dye and finishing works, 
position, PW-642, Power, 10th 
at 36th St., New York. 


cation, 20 years’ 
constructor 
textile 


open for 
Ave. 








REPRESENTATION AVAILABLE 





U 





NIVERSITY graduate in mechanical en- 
gineering, with 15 years’ shop and sales 
experience, establishing own business, de- 
sires two power piant apparatus accounts 


for representation in New York or New 
England. RA-648, Power, 10th Ave. at 


36th St. -- New York. 








AGENCIES AVAILABLE 





Ever-Tyte and Zeleo Piston Rings 


With patented Zelco Process save gasoline, 


oil, increase capacity, prevent cylinders 
from wearing out of round, lessen Car- 
bon; after using, make arrangement with 
us to sell them; made up to 80 inch; used 
in locomotives, boats, engines compres- 
sors, ice machines, autos, trucks, trac- 
tors, ete.; are looking for distributors 
with mechanical knowledge; all or part 
time; real opportunity. Ever-Tyte, St. 
Louis, Mo. 


PATENT ATTORNEYS 











Cc 


L. PARKER, patent attorney, formerly 
member Examining Corps, U. S. Patent 
Office, McGill Bldg., Washington, D. C. 


Inventors’ handbook sent upon request. 





PATENTS: Engineer -attorney, specializing 


in power and automotive inventions. 
P. Laughlin, 47 West 42nd Street, 
York. 


M. 
New 














When Writing 
Your Ad 


Provide an 
subject word. 


Write it as the first word 
of your ad. 


If it is a Position Wanted 
or Position Vacant ad, 
make the first word the 


kind of position sought or 
offered. 


_ This will assure proper 
classification in the column. 


indexing or 


The right is reserved to 
reject, revise or properly 
classify all Want Adver- 


tisements. 
Proper Classification 
increases the possibility of 


Prompt Returns 


0301 
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CITY OF DETROIT 
DEPARTMENT OF STREET RAILWAYS 


Administration Bldg., 
St. Jean and Shoemaker Aves., 


Detroit, Michigan. 


PROPOSALS FOR 
PURCHASING 
SKINNER ENGINE 
AND 
VACUUM PUMP 


Sealed proposals will be received in quad- 
ruplicate at the office of the Department 
of Street Railways, Room 111, Administra- 
tion Building, St. Jean and Shoemaker 
Aves., Detroit, Michigan, until Wednesday, 
July 30th, 1924, at 10:00 A. M., at which 
time and place they will be opened for 
purchasing the following a from 
the Department of Street Railways: 


One (1) Skinner Tandem Compoun’ Engine. 
Cylinder dimensions 11x19 in. 
Stroke 15 in. 

Speed 210 r.p.m. 

Horse Power 100. 


One (1) Steam driven Dry Vacuum Pump. 
Crank and fly-wheel type. 
Displacement per revolution—4.6. 
R.P.M.—85. 


above Equipment was_ used _ about 
months, and is located at the De- 
of Street Railways’ Power Sta- 
and Atwater Sts., Detroit, 


The 
three 
partment 
tion B, Riopelle 
Mich. 


Bidders must deposit in a separate envelope 
certified check in the amount of $100.00, 
payable to the City Treasurer, City of 
Detroit, State of Michigan, with the De- 
partment of Street Railways, which will be 
forfeited upon failure to enter into con- 
tract within ten days after notification of 
award of contract, or order agreement. 


Bidders must endorse kind of material bid 
on on outside of envelope containing pro- 
posal. This is mandatory. 


The right to reject any or all propogals, or 
to split the contract is expressly reserved 
by the Department of Street Railways. 


DEPARTMENT OF STREET RAILWAYS, 
CITY OF DETROIT 


FRANK MEYER. JR. 
Purchasing Agent. 


500—Steel Tanks, 


BOILERS, FANS 
Used Equipment 


1—160-in. Buffalo Steel Plate Induced 
Draft Fan, % housing, designed to 
work against 1%-in. static pressure 
at 450° F. Left hand type. Over- 
hung blast wheel, water cooled bear- 
Induced 


ings. 
2—120-in. Buffalo Steel 


Draft Fans. 


Plate 


8—24-in. Buffalo Exhaust Fans, with 
motors. 

8—30-in. Buffalo Exhaust Fans, with 
motors. 


10—Connersville 26x36-in. Horizontal Top 
Discharge Gas Blowers. Capacity 24.5 
cu. ft. per rev. 

3—Roots No. 3 Pressure Blowers. Ca- 
pacity 500 to 800 cu. ft. per minute, 


12—Babeock & Wilcox Stirling Water 
Tube Boilers. Class M-30, 200 Ib. 
pressure. Complete with Westing- 


house stokers, Vulcan soot blowers, 
forced draft fans, and all accessories. 


2—300-hp. Heine Boilers. 150 Ibs. pres- 
sure Murphy stokers and accessories. 

7—Allis-Chalmers 18x36-in., 350-hp. 
Corliss Engines. Heavy duty mill 
type. 


8—Patterson Allen Closed Water Heaters. 
Capacity 30,000,000 B.T.U. per hr. 
or 470 gal. per min. 44 in.xl10 ft. 
2 in. 

5—Patterson Allen Closed Water 
Capacity 8,000,000 B.T.U. 


Heaters. 
per hr. or 


126 gal. per min. 24 in.x8 ft. 6 in. 

2—8-in. Extra Heavy Cochrane Live 
Steam Separators. 

1—Ross Surface Condenser. Size 200, 
No. 2018. 

2—No. 30 Schutte and Koerting Multi 


Jet Condensers. 

100 to 55,000 gal. ea- 
pacity. Write for Bulletin No. 7. 
125—Motors, 4 to 150 hp., 3 ph., 60 ey. 
Write for Bulletin No. 21, Electrical 
Equipment. 
20,000—1-in. and 1%-in. 
10.000—Wire Inserted 
2 to 16 in. 


Return Bends. 
Asbestos Gaskets, 


Write for Prices and Complete 
Specifications. 


Nashville Industrial Corporation 
Old Hickory, Tennessee. 








COAL WEIGH LORRY 


Motor Driven Coal Weigh Lorry 
Toledo Seale. Capacity Four 


including 
Tons. 


HUDSON MOTOR CAR COMPANY, 
Detroit, Michigan. 





Real Bargains 
BOILERS 





4—525 hp. B. & W., 165 Ibs., Rohney 
Stokers. 

2—440 hp. B. & W., 200 Ibs. Murphy 
Stokers. Diamond Soot Blowers. 2 
3—330 hp. Heine, ASME, 180 Ib., Detroit { 

Stokers. 
—350 hp. Stirling, 175 Ibs. hand fired. 


By lbs. hand fired. 
150 lbs. hand fired. 
Ohio Std.., 


p —207 hp. 

2—175 hp. 

6—150 hp. 
Ib. 


ROTARY Covers 


1—300 kw., G. E., t HCC, 275 v. D.C.., 

6 phase, 60 ciele. “2300/4000 v. A.C. 
1—150 kw., G. E., ty ype HCC. 275 v. D.C. 
3 phase, 60 cycle. 5300/ 4000 v. A. C. 


A. C. GENERATORS 


3 phase, 60 cycle. 


Geary, 
Atlas, 
72x10 H. &.. Z.. 


125 


1—625 kva., Allis-Chalmers, 220 _ volts, 
120 r.p.m. D.C. 24x42 Corliss Engine. 
1—625 kva., Westinghouse, 2300 volts, 
150 rpm. D.C. 18x38x30 Hamilton 


Corliss Engine. 
1—500 kw., G.E., 480 volts, 3600 r.p.m., 
condensing Horizontal Turbine. 

1—400 kw., G. E. 220 v., 1800 c.p.m., 
non-condensing Horizontal Turbine. 
1—315 kva.. Ridgway 240 volts, 180 r.p.m 
D.C. 
1—175 kva. 





to 22x24 Ridgway ‘Engines 


Burke, 480 volts, 257 r. 
D.C. to 16x16 Erie-Badl y thing 
Engine. 
1—62% kw., Lincoln, 480 volts, D.C. 
11x12 Chandler & Taylor Automatic 
Engine. 


D. C. GENERATORS 


1—150 kw., Allis-Chalmers, 125 volts, D.C. 
18x18 Skinner Engine. (Also for 250 v.) 


2—100 kw., Western Elec., 125 volts, 
D.C. 15x15 Skinner Engines. (also for 
250 v.) 

1—75 kw., G. E., 250 volts, D.C. 14x14 


Ideal Engine. 
1—50 kw., Triumph, 
Skinner. 

1—50 kw., Crocker-Wheeler, 125 volt, “4 


125 volts, D.C. 11x12 


r.p.m. 400 Ampere Ge nerator DC. 
12x12 Brownell, Enclosed type Auto- 
matic Engine, 


1—17% kw., Triumph, 125 volts, D.C. 


8x8 Troy Engine. 





The Randle Machinery Co. 


1768 Powers Street, 
Cincinnati, Ohio 


TM a ie 








FOR SALE 


Second Hand Motors 


1—125-hp., Type F-33, Diehl D.C. Motor. 
240 v., speed 350 r.p.m. 

1—200-hp., Type C.C.L., 
A.C. Induction Motor. 
speed 865 r.p.m. 
POINSETT LUMBER & MFG. CO. 


Westinghouse 
440 v., 60 cy., 





Trumann, Arkansas. 








FOR SALE 
Boiler Feed Pumps 


2—wWorthington pot valve duplex, 14x8% 
x15, fitted with brass rods, in good 
working condition, ready to operate 


250 lb. pressure, can ship immediately. 
LEXINGTON UTILITIES COMPANY 
Lexington, Kentucky. 


TURBINE 


Kerr Turbine. Type Split. Size C-10-S.0. 
2000. Serial 2951. R.P.M. 4000. Rated 
hp. 360. Steam Pressure 175 Ib. to 1 Ib. 


Gauge Superheat 0. Vacuum 27-in. Ex- 


cellent Condition. 
HUDSON MOTOR CAR COMPANY, 
Detroit, Michigan. 





T’S impossible to judge how well a 
rebuilt electrical machine can operate 
until you have compared a Fuerst- 
Friedman guaranteed rebuilt unit with 
a new machine There's practically no 


difference. 
Write for quotations and bulletin. Over 
8,500 motors, generators, transformers. 


ete., in stock 


The Fuerst-Friedman Co., Cleveland, Ohio 




















BRAND NEW 


B & W BOILERS 


2—600 hp. complete 


and all steam (fittings f.ob. Cars 
Syracuse, N. Y. 
A.S.M.E. 200 Ibs. pressure, never fired. 


J. G. COOK, 
9634 American St., Detroit, Mich. 


with Taylor Stokers 


FOR SALE 


ROOTS BLOWERS 


2—No. 6%. Good condition-displacement 
of 51.2 ecu. ft. per revolution—200 


r.p.m. at 1% pounds—direct connected 
to 12x12 Troy Vertical Self-Oiling 
Engine. Address, 


THE HAYDE PARK GAS CO., 
Scranton. Pa. 








Think 
‘* SEARCHLIGHT” 
First! 





“Opportunity”’ Advertising: 


0099 





FOR SALE—SEVEN BOILERS 


6—200 hp. Wicks with Murphy Automatic Stokers. 
1—300 hp. Wicks Boiler. 

1—26, 28x32 Nordberg Corliss Engine, 
1—20, 36x44 Nordberg Corliss Engine. 
1—12x36 Hamilton Corliss Engine. 
1—12x48 Nordberg Corliss Engine. 
1—16x36 Nordberg Corliss Engine. 
1—22x48 Nordberg Corliss Engine. 
1—18x42 Brown Corliss Engine. 








THE MIAMI POWER CO., Franklin, Ohio. 


BOILERS FOR SALE 


2—443 hp. Grates. 175 lbs. 
Coal handling equipment, 


Pressure. 
Pumps, etc. 


For further Information Apply to 


Traction Company 
Upper Darby, Penna. 





Used Edge Moor Water Tube Boilers 

1—600 hp. Superheater & Stoker. 200 Ibs. 
Pressure. 

2—443 hp. Superheater & Stoker. 150 Ibs. 
Pressure. 

1—350 hp. Superheater & Stoker. 150 Ibs. 
Pressure. 


The Philadelphia & West Chester 


Phone:—Allegheny 2796 Engineering Dept. 


eotecpeeneal 
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GUE VERRIER ERRORS 


MOTORS—TRANSFORMERS 


AT ATTRACTIVE PRICES 





















































MOTORS—3-PH. 60-CYC. 220 /440-V. MOTORS—3-PH. 60-CYC. 220/440-V. (Cont’d) 
Qu. Hp. Speed Description Tupe Qu. = D. — o Description Tupe 
a 1 eneral Electric KT uirrel C: 
3 38 $208 ny Blectelo Rr. autre Gane 35 1200 General Electric I-L wand Rotor 
1 10 1200 Allis-Chalmers ....+. Squirrel Cage 37 4 1150 General Electric ITC Slip Ring 
12 10 900 General Electric KT: Squirrel Cage * 8e0 Soncral erocertc iM Slip Ring 
52 10 720 General Electric KT. Squirrel Cage 50 1150 Linco in ectric = | ame ne case 
10 RR 680 Genera’ Electric oe St AY 3 eed 50 1150 General Electric ITC. Slip Ring 
10 550-1720 atson cH. Multi-Spee 30 870 Fairbanks-M t 
15 1700 Westinghouse CCL. Squirrel Cage 50 900 General El — esses . uirrel Cage 
15 1200 Fairbanks-Morse B. Squirrel Cage 80 900 Allis-Ch i ric KT. quirrel Cage 
3 15 1200 General Electric KT. Squirrel Cage 75 850 Weati srenyy sete . quirrel Cage 
15 1200 Allis-Chalmers ..-+++ Squirrel Cage 4 580 Wetiin Se aes Caze 
15 1200 Westinghouse Cs. Squ rrel Cage 4 100 1800 Lincoln (2200 V.) . Pa 4. rere 
15 1200 Robbins & Myers K. Squirrel Cage @ 100 850 Westinehor Pe sa rrel Cage 
15 900 Westinghouse Cs. Squirrel Cage 100 850 West ine ise Petes quirrel Cage 
2 15 5 Crocker-Wheeler —...... Squirrel Cage 150 850 G finn L. jag Cage 
15 900 General Electric KT. Squi rrel Cage 150 850 Genel El Ele vats 2 I. Slip Ring 
12 900 Reneras Brevis 1-K peace? Soe 150 600 General Electric (2200V.) 4 | tl 
3 a p mene fmt nt i Squltrel Cage 150 600 General Electric 200 V) EL. Wound Roto: 
15 600 Burke EM Squirrel ‘Cage 200 600 Gen. Elec. on <= oY) eeoees Slip Ring 
DY ‘CL 250 600 Allis-Chalmers (2200 V.) Slip Ring 
20 1800 Westinghouse CCL. Squirrel Cage 400 720 G LEI ‘i al seeeee 
20 1200 Fairbanks-Morse §-...... SHp Ring eneral Electric (2200 V.) ...... Slip Ring 
20 1200 Fairbanks-M orse KBV. Wound Rotor 
20 1200 General Flectric mr. Squirrel Cage TRANSFORMERS 
2 20 1200 Westinghouse Cs. Squirrel Cage 
19 20 900 General Electric KT. Squirrel Cage No. Kova. Voltage Descriptton 
20 900 Bullock ages Squirrel Cage 3 250 2300/230/460 General Electri -r 
1 20 860 Westinghouse Cs. Squirrel Cage 3 150 3200/220/440 General Electric tekpH 
2 20 900 Lincoln Cc. Squirrel Cage 1 50 2200/220/440 Genera’ Electric H-K 
1 20 720 Westinghouse Cs. Squirrel Cage 1 15 2300/230/460 Pittsburgh 
2 25 1200 General Electric =. ae Cage 2 15 550/110/220 Fete Electric elit 
1 25 900 General Electric I-M Slip Ring 1 15 2300/230/460 Westinghouse 
3 25 900 General Electric KT. Squirrel Cage 1 10 2300 /230/460 Pittsburgh rrneees 
1 25 900 Lincoln Cc. —- Cage 3 71% 440/110/220 General Electric EEoetere 
; 2 — ) teen 5 se F. Slip Ring 1 5 440/110/220 Westinghouse 8 
1 30 900 General Ele: tric I-M Slip Ring 1 5 440/110/220 Pittsburg oe 
1 30 850 Westinghouse cs. Squirrel Cage 6 5 440/110/220 Crorker-Wheeler eas 
2 30 850 Westinghouse CCL. Squirrel Cage 10 5 440/110/220 General! Electric a 


We also have a large stock of D. C. Motors, Motor Generator Sets, Engine Generator Sets, etc. 
May we send you our complete stock list? 


123-125 N. 3rd St. R, SCHEINERT CO, Philadelphia, Pa. 








= 




















—— Corliss Engine ening 
aia ? Ss i at- 4 600-hp. Allis-Chalmers Cross Compound 
” peepee Deg nota Sn guUe epee FOR SALE Corliss Condensing Engine. Complete 
5 with condenser and American rope 
3—Automatie attachments each for four P . 7 - ap drive. ia : ’ 
Jones retorts. Hamilton Corliss Girder, type = 560 kva., 3-ph., 240-v. Generator with ex- 
. ich h d bel heel citer switchboard, complete. 
1—Automatie attachment for six Jones 16x36 in., right hand, belt whee 2—Modern Water Wheel Umbrella Type 
retorts. 10-ft. dia., 23-in. face, 65 revolu- Units, complete, 150 kva. each, 9-ft. 
: ‘i Ib. s ine 140 head, 240 v., 3 ph., all accessories. 
2—Worthington duplex step bearing oil slic yf - steam pressure, 6—Moloney Oil Cooled Transformers, 240- 
35 _w r pressure. indi orsepower. 6600 v. 
pumps, 350 Ib. working pressure indicate Pp co 1—75 kvs. C-W Synchronous Motor, 220 
New and second-hand repair parts for In excellent condition. Located at v., 1200 r.p.m. 


Jones Stokers. Agree 
Alpena, Michigan. All may be seen operating. A-1 condition. 


























The Lincoln Traction Company Excelsior Wrapper Company REYNOLDS WIRE CO. 
Lincoln, Nebraska. Grand Rapids, Michigan. Dixon, Ill. 
Air Compressors - a, FOR SALE 
20 w olt 
For Sale = . 
1—Laidlow Dunn Gordon Air Compressor; Direct Current Boiler Feed Pumps 


steam size 5 in. (Corliss Type Poppet 
Valve) 15% in. diameter high pressure 


i New and Unused 
eylinder, 25 in. diameter low pressure B ll k C t 
cylinder, 36-in. stroke. Air cylinder u Oc enera or 


si, eee prea, = >. tow, pres directly onteneaiil an 2—12x8¥2x12-in. Epping-Carpen- 
1—Chicago Prewmatic ‘Too! Company Air 18x36 Heavy Duty ter (Worthington) conga 
Sa et. ine pee ae te Allis-Chalmers Corliss Engirie lg aaaeaelaaa 
pressure, ‘4-in. stroke. Air 16% in. is anese eae ae , 2500 Boiler H.P. 
ag ay ght Ae ey 4 ore 125 oo HAZEL ATLAS GLASS co 
ded ~ yy MARVIN BRIGGS, Inc. “3. H. KAYLOR 
J. F. TORRENCE 167 Sixth St., Brooklyn, N. Y. Wheeling, W. Va. 








272° Fifth Avenue, Pittsburgh, Pa. 








BLOWER BOILERS 


Ingersoll Rand Blower. Capacity 25,000 . f H P d 

cu. ft. per minute. Air Pressure at intake —_— 

ashe or ok Oe eee a Various makes—Sizes and Pressures rom 100 H.P. and up. 
—Enough said— 


charge 2% Ib. per sq.in. Speed 4,000 r.p.m. 
HUDSON MOTOR CAR COMPANY, e 
Detroit, Michigan. J. F. DAVIS, 111 W. Monroe St., Chicago 


























June 24, 1924 
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Boiler Bldg. 


Dryer Bldg. 


Evaporater Bldg. 


Power House and Equipmen 


The left-hand building in the above group is the boiler plant of the American Potash Co. at Antioch, Nebraska. This 
plant, built in 1918 at a cost of $1,500,000 was used only six months. We offer the plant and its equipment, some of w hich, 


is enumerated herewith, either as a unit or separately. 


The building is a standard Austin type steel structure, 50x140 ft. 


and 32 ft. — Our price for all materials for this building, carefully dismantled and loaded on cars, F. O. B. Antioch 


Nebraska. ....60ss0e Rr erin tre grata Gieeeies wi ananreretatarete® 


CONTENTS OF BOILER BUILDING 


HEINE WATER TUBE BOILERS 


2—520-hp. Heine Water Tube Boilers; purchased new in 1918 and used 
intermittently for six months. Heating surface 5,196 square feet each 
boiler. Drums 42 in. diameter by 22 ft. long. Number of tubes 296, lengch 
of tubes 18 ft. Each Boiler is equipped with two Ashton pop safety valves 
and one standard 12-in., 300-Ib. steam gage, four Pemberthy 2-in. angle 
and check valves. C omplete with approximately 14,000 fire brick and 
26,000 red brick. These boilers are equipped with Laclede C hristy chain 
grate stokers. 10-ft. grates and Bayer soot blower, breeching, etc. Prices 
of each Boiler, F. O. B. cars Antioch, Nebrs aska, ancluding all 
ik oss ia che eeecestaencleen eeaeen ER ane RO: $4,000 


2—357-hp. Heine Water Tube Boilers; description and condition approxi- 
mately the same as for 520-hp. Boilers. All four of these boilers were 
connected in one series, and are all in first-class condition. Price each, for 
357-hp. Boiler, including all accessories............sc+e+eeee% $2,800 


a ° ~= Sg Sterling Water Tube Boiler, hand fired, in first-class eee 


Poem eee ere rer eres erereresrer erases sees sesesesersseeeee , 


JEFFREY COAL AND ASH SYSTEM 


The Boiler Room is equipped with a complete Coal Handling and Ash Dis- 
posal System, built new in 1918 by the Jeffrey Manufacturing Company. 
This is an improv ed ey bucket system, all complete with one coal 
bunker 18 ft. wide by 60 ft. long, with structural steel columns. This 
outfit can be used With any boiler insta!lation similar to the present 
arrangement, and can be carefully dismantled and loaded for shipment 
This complete equipment cost $25,000. Its condition today is just as good 
as when it was installed. Price, complete, F. O. B. cars Antioch 
NING 6.5-4:4:4.0 wie: 4- 0a Grae bb Relie ub. nie. 8s Me's SieiSin GP ELS Qe SIO StnTEt $7,500 


GENERATORS 


2—G-E 200-kw.; D.C. Generators, direct connected to Ball & Wood com- 
pound engines. These units are self-contained and in excellent condition 
The Generators are mounted direct on crank shaft and not coupled. 
Generators will be sold complete with engines or separately if desired. 
One of these units is right-hand and one is left-hand. Price for each 
Generator and Engine complete, F. O. B. cars Antioch, Nebraska. $1,800 


25,000 GALLON WATER TANK AND TOWER 


Distance from ground to bottom of tank is 50 ft. This outfit is complete With 
6-in. standpipe, with frost jacket, steam riser, copper coil for heating 
and one No. 70 Cooks deep well cylinder complete. We have complete 
erecting plans and in shipping will mark each member according to plans 
so this tower can be re-erected in first-class condition. Price, complete 


CONTENTS OF EVAPORATOR BUILDING 
EVAPORATORS 


2—sets quadruple effect vertical Evaporators, each set a of approx- 
imately 11,250 sq.ft. of tube surface, built by the M. H. Treadwell 


Company. ‘Shells are \%-in. double riveted steel, butt RM. Weight of 
each quadruple set is approximately 265,000 Ibs. Included with these 
outfits are Condenser Sets, Heaters, Piping, etc. Price per pound F. O. B. 
cars Antioch, Nebraska........sccoccsccvccseccecccccvecees $0.05 





Reena ence aiSisaste eretate sears a ieterane se cwisis viccvesleacy BIGEOO 


EVAPORATORS—continued 


1—Triple effect Vertical Evaporator Set. Total area of tube surface 5,400 
sq.ft. Weight of entire outfit approximately 120,000 Ihs. Mfr'd. by the 
Ernest Scott Company, Fall River, Mass. Shells are cast iron. Price per 
pound F. O. B. cars, Antioc h, Nebraska. $0.05 

1—Trivle Effect Vertical E vaporator Set with finishing pan. Tot al area of 
tube surface, 6,399 sq.ft. Set is complete with condenser heater, etc. 
Total weight of set approximately 130,000 Ibs. Mfr'd by the Swenson 
Evaporator Company. Price per pound F., O. B. cars, Antioch, Nebraska, 


TANKS, ROTARY DRYERS 
2—100,000 ag se open top steel tanks, Diameter 34 ft. height, 12 ft. stiffen- 


ing angles 3x3x 4 in. Thickness of plate 5-16 in. first course and \% in. 
balance. Price each, carefully dismantled, F. O. B. cars, Antioch, 
6 


Cr OEE DIE COPE NT TET ETE EERE OE $55 
1—Open top tank, 18 ft. dia. x 10 ft. height, 3-16 in. stock. “Reinforced at top 
by 2 4x2 44x \-in. angles. Price F. O. B.cars............. 35 


2—Square open top tanks, 12 ft. wide, by 12 ft. long and 44 in. dee D. 3-16 
in. stock reinforced at top by 3x3x Y 4-in. angles. — 210 ft. of 1 4-in. 
black pipe coils in bottom. Price each, oy eae *$9: 

3—Circulating tanks with tubes, 36 in. dia. by AS. tt pons. = 16 in. shell, on 
structural supports. Price each, complete, F. O. B. $13 5 


Write for full list of other Ate 


2—Type M tubular rotary dryers, mfr'd by Drake, Williams & Mount Co. 
Each drum 40 ft. long by 48 in. dia. Complete with driving mechanism. 
Dryers are made of riveted ore steel. Weight of each dryer es 


mately 25,000 lbs. Price each F. O. B. cars, Antioch, Nebraska.... $500 
2—Americ an ‘Sirocco Fans No. 10. Petes GEE SR ee eee 00 
1 —W illiams No. 2X X, Pulverizer or Grinder, Hopper opening is 5x24 in. 
Price F. O. B. cars "Antioch, IIIS 5 6.05060 :0\9.9-5 (sare 4 Gceeereark bers $350 
MISCELLANEOUS 


2—Self-supporting steel smoke stacks, 6 ft. dia. by 75 ft. high. As illustrated 
on the Evaporator building above. Weight of each smoke stack approxi- 
mately 27,000 lbs. Price each, F. O. B. cars, Antioch, Nebraska. 
4—Steel Smoke Stacks, 20 in. by 18 ft. long. Price each, F. O. B. cars, 
Antioch, Nebraska. 30 
1—C omplete standard Class ““B"” Wood Railroad Trestle, ‘with standard gage 
70 Ib. track, 325 ft. long. Price complete, including all timbers, bolts, 
ties, rails, etc., F. O. B. cars, Antioch, Nebraska............... $1,806 
1—&x8 Platt Iron Works Duplex Vertical Plunger Pump, price...... $400 
9—6x8 Gould Vertical Triplex Pumps. Price each a 
2—Platt Iron Wks., 12x16x12 Duplex Steam Pumps. Price eac h. . $300 
1—30-hp. St. Mary’s Diesel Type Engine, horizontal single eyl., 10x18 
Ee re ee rer ; $700 
1—20-hp. St. Mary’s Diesel Type Oil Engine, ‘ey. 8 16x16. Price. $500 
1—Contractors Reversible Hoist, cap. 2000 Ibs. Base is 38 in. wide by 70 in. 
rr eet ee ee ee $125 
In addition we have & number of 5 5, 10 to 15-hp. Gasoline EF ingines and @ 
number of Pumps of various kinds and descriptions, tanks, etc. Send 
us your inquiries for items of this kind. 


100 MILES 6 IN. AND 8 IN. WOOD PIPE 


Lake water was lead into the plant through 6 and 8-in. California Red Wood 
Wire Wound Pipe, from distances of 20 to 40 iniles. This pipe was buried 
in the ground in wet sandy soil and jis in perfect condition today and will 
give good service for 15 years or more. We will gladly ship a sample 
length on request. Pipe comes in random lengths from ten to sixteen ft. 
We will not be able to furnish couplings, but they can be purchased from 
the manufacturer at low prices. 

Price, F.O. B. cars, Antioch, Neb. per f00t....ccccccccccccccers 90.20 


wn 
a»? 
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Frank Harris Sons Co., Inc. 


332 South Michigan Ave., Chicago 
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GOOD USABLE EQUIPMENT 


PRICED TO MOVE AT ONCE 


All this equipment was replaced by reason of changing to 60 cycle A.C. in formerly D.C. and 25 cycle Districts 


A. C. AMMETERS 


No. 9—Thompson, from 0 to 10 and 0 to 204 amps 
D. C. Elevator Motors 


MOTORS 
D. C. Elevator Motors 
Otis and other makes of elevator motors, various 
sizes, prices low enough to purchase for spare 
e quipment. 
3-Phase, 25-Cycle, Motors, Squirrel Cage, 








CABLE 
No. 6 2300 volt, 3 cond. on hand 1,600 ft. 
No. 2 2300 volt, 3 cond. on hand 3,000 ft. 
No. 1/0 6600 volt, 3 cond. on hand 190 ft. 
No. 2/0 6600 volt, 3 cond. on hand _ 967 ft. 
No. 3/0 _ 6600 volt, 3 cond. on hand 7,000 ft. 
No. 4 13,200 volt, 3 cond. on hand 3,800 ft. 
































TRANSFORMERS 
~ Distrtoution . 
wenty-five cycle (will open-on 60 cy.) Single and 
three o. 2300-6600 _ ri ’ 
220-440 volt, 1 to 375 kw. ary» 110-220, 
“a Cc ae 
5—Westinghouse, 25 cy., 8 to 48 k 
ul Westir oo 4 to 6.6 amp. kcedeouvahad 
— Westinghouse and G.E., 60 ¢ 68 to 70 k 
0 to 2540 volt, 6.6. amps. i sates 








Standard Makes Instrument 
17 “15 Re. = — os nD. 71 Re. FREQUENCY CHANGERS 8—G. E., 1500 to 15,000 v olt,5 to 10 amps. 
5—35 hp. = ' 375 hp. 150 KVA., General Electric. 
1 rd i — 4 1350 no: Generator, 2300 volt, 62 14 cycle. G. E. CURRENT TRANSFORMER 
D. Slip Ri ing 7 ° Motor, 2300 volt, 25 cycle. 98 — 2500 volt, 30 to 600 amps., ratios from 6/1 to 
1— 5hp i So hp. 1—112 hp 3— 500 KVA., General Electric. 
2—10 hp. i—30 hp. 1—300 hp. — — — Pe M4 eyele. 39— 7500 ) volt, 10 to 1500 amps., ratios from 2/1 
i—11 hp. —S 1-450 np. | 1 1999 KVA.’ General Electric. x 
et na ~ rs ectric 100—15 000 volt, 5 t 
: = bp. 1—40 hp. 1—750 hp. Generator, 2400 volt, 62 % eycle. y+ yA o 400 amps, ratios from 1/1 
. otor, 6600 volt, 25 ‘cycle. snore Electric 25 to 1 y = 
12—1 to: = thee. 25-Cycle Vertical 1250 KVA., Westinghouse ners x poe rag 25 cycle Potential Trans- 
~ ~ Generator, 2400 volt, 6 cycle. No. Volt: “4 
PUMPS Motor, 6600 volt, 25 ‘cycle. 2 440- 110 W oe 
1 DeLaval 35 ft. head 500 GPM. 34 onan. 110 200 
1 DeLaval 375 ft. head 500 GPM. 14 4400-110 200 = 
» i ae > > 7 = 
{ Detaval 200 ft head 1059 GEM: ROTARY CONVERTERS 3g ts ae 
7 Pinte SS ft head 1800 GPM. 1—750 KW., 275 volt, 250 RPM., 25 cycle, : 200 
a Gans +7 boiler feed pumps type HC., 1—G.E. trandformer, 825 KVA. ENGINE GENERATORS 
1 3/6 phase. — bag RPM., 25 1 75 K.W. Warren Electric 5 phase, 2300 vo.t, 60 
) me > volts, 2 25 cycle oe ae < . ; 
13 ps., 1-phi fang wag overload type HC. m4 —Maloney single phase, trans- a ae direct connected to Erie City : 
: 2 omee.. se, 25-cycle, overloz ors t c a 3,2! —460/ 22 y = 
+o nba eee ype ol 750 KVA., 13,200—460/220 volt, 18.5 kw. Engberg, 3 phase, 240 volt, 60 cycle, : 
SWITCHES 1—1500 KW., 325,875, \ volts, 214 RPM. 25 direct connected to Engberg vertical steam E 
” cycle, type’ CB =. transformer 25 K 
a ) 25 K.W. General Electric Generator, 2300 volt, 3 = 
37 ats rand me makes 20 to 16000 amps., 110 to 1 oO KW. . = Phase, 6600- a yolts. ut. phase, direct connected to 4 cylinder gasoline = 
a" 25 cycle type HCC., 1—G.E. ‘transformer, — E 
| > r ¥ O20. Rw = 
125 —Without switchboard, relays or operating | 9 a> 4 ew Fo Phase, 6930-195 volts. for GENERATORS 
handles Standard makes, 100 to 600 amps,. | | * 25 cycle side. i Riia 180 K.W. Westinghouse 2300 volt, 3 ph., 60 cy. 
a note Cm 6 500 volts. All above with equipment necessary for 90 3 i - estinghouse — volt, 3 ph., 60 cy. 
Remote Cont 3 : operation. 75 estinghouse 2200 volt, 3 Dh., 60 cy. 
6—G. E. 15, 000 volt, 300 amps., with motor 75 K.W. Elec. Mach. 2300 volt, 3 ph., 60 cy. 
This Is Not a Complete List of Available Equipment. 
NOTE: As we are constantly changing over more A.C. districts it will pay you to let us know your needs. 
Address all inquiries to W. C. Blair, Industrial Engineer. 
g 
. 
KANSAS CITY POWER & LIGHT CO., 1332 Grand Ave., Kansas City, Mo. 
TURBINES ‘ FOR SALE 
1—2500 kva., 2300-v., 3-ph., 60-cy., 80% 
P.F., 1800 r.p.m., type ATB ——— e e e 
Electric Generator to a horizontal tur- St ] B ] 
bine with LeBlane condenser. 1r Ing Ol ers 
1—625 kva. Westinghouse Generator, 3 : ts : 
ne oF ae - —— vn a ro ae 4—300 H.P., first class condition, with No. 93, 8x10-in. Rumsey Triplex. 
cte P g ‘eC y ) rei a . = , . > 
yn 6EHC Weatinahouss turbine mechanical stokers, 7 years old. No. 93A, 614x8-in. Goulds Triplex, 
with Westinghouse LeBlanc turbine driv- The Fidelity & Casualty Co. of No. 93B, 2-514x6-in. Platt Triplex. 
1—375 “kva, Westinghouse Generator, 3 ph., New York carried insurance on No. 93C, 5x8-in. Gould's Triplex, 
60 cy., 2300 v., 900 r.p.m., connected them for 175 lbs. pressure. 48—5x6-in. American Single. 
through reduction gear to Westing- ie . 4 Awd. es = 
house frame 3-EHNC turbine, condens- Can offer all or any one at a bargain. 61 _ poi = — Triplex. 
, ing. na ee. seen aon If interested wire or write for ae ee —_ Buffalo B._F. New. 
a KVa., in a - -cy., Jb ° lex eam. 
r.p.m. Westinghouse Generator to a quotation. 
Westinghouse-Parsons steam turbine. 
with Wheeler Condenser & Engineering Jos. Greenspon’s Sons Iron & LOUIS A. TARR Inc 
Company's Admiralty type condenser; S ic ’ ia 
also Blue Vermont marble panel for teel Co. Sharp and Conway Sts., Baltimore, Md. 
generator with three 600 amp. am- St. Louis, Mo. 
meters; one 100 amp. D.C. ammeter: 
one 600 v. A.C. voltmeter on swinging 
bracket with exciter switch, main 
switch and rheostat FOR SALE 
1—"50 kva., unused, 220-v., 3-ph., 60-cy., BOILERS 13 t , ns me » val 
3600) r.p.m. Allis-Chalmers Generator 2—500 hp. Wickes Vertical Water Tube “hd 12 Goulds Fig. 1346 Triplex Pump, belt 
to a Moore condensing type turbine and Steel pe Boiler Complete with Griven. 
i S ‘ Ss. *te F > ase rele 9° , & Tag 
direct connected exciter. Detroit V Type Stokers, Foster Super- 2 oa See eee ee 
BOILERS heaters. Copes Feed Water Regulators face-plate starter. ; 
3—290-hp. Babcock & Wilcox—Never Used. and Bailey Boiler Meters. Can be seen in operation until August Ist, 1924, 


George Sachsenmaier Co. 
926-32 N. Third St., Philadelphia, Pa. 











Good Condition—Used less than two years. 


HUDSON MOTOR CAR COMPANY 
Detroit, Michigan. 





after that can make deliv ery. 


J.F.DeCaro Clerk. Menasha, Wisc. 





Menasha Electric and Water Department 











Power Machinery Exchange, 


CRANES 


—6-Ton, Hand-Ope 
36-ft. span, with run- 
ways and supporting 
columns. Practically 
new. $800 each. 


rated, 


Inc. 
1 Montgomery Street, Jersey City, N. J. 








Power Plant Bargains 
A.C. aren | rn UNITS 


3 Ph 0 Cy. 

1—50-kw. 240-v. Allis- Cc si Skinner. 
1—60-kw. 240-y. G. E.-Erie City. 
1—70-kva. 240-v. Westghse.-Ideal. 
1 100-kw. 2400-v. Ridgway-Ridgway. 
1-—~175-kw. 2400-v. Ridgway-Ridgway. 
1—-200-kw. 240-v. Crocker-Wheeler-Russell, 
1—315-kva. 240-v. Ridgway-Ridgway. 
1—500-kva. 240-v. G. E.-Erie Ball 4 valve. 

D.C. STEAM ENGINE UNITS 
1—50-kw. 125-v. G. E.-Ball. 
1-—75-kw. 250-v. Westghse.-Harrisburg. 
1—150-kw. 250-v. Burke-Skinner. 
1—-200-kw. 250-v. Westghse.-Harrisburg. 


BOILERS AND ENGINES 


6—150-hp. H.R.T. Boiler 110 Ib. pressure. 
1—16x18 240-hp. Skinner Engine. 
Send for complete list—Just off Press. 


ae - ELECTRIC 
29 Water St., 


MACHINERY CO. 
Pittsburgh, Pa. 


ENGINE 
McIntosh & Seymour, cross compound, 
48x48 in. 
low pressure or both. 
sure jet condenser. 
governor. 


Cylinder low 
R.p.m. 100. 


GENERATOR 
General Electric Company, 
25429. Form A. Class 
Three phase, 60 cycles, 
amp., 100 r.p.m. 


EXCITER 
Belted from flywheel of engine. 
house. Style No. 31579-A. 
487793. Volts 125. Amperes 
36. Speed 725 r.p.m. 


HUDSON MOTOR CAR CO. 


240 volts, 


Serial 








Detroit, Michigan. 


Engine and Generator 


24x 
Equipped to run either high or 
pres- 
Flywhee! 


Type ATB No. 
72-800-100 A.C. 
2010 


Westing- 
No 
280. K.w 











TO 





bata ateaciacial 











June 24, 1924 


Power 





SEARCHLIGHT SECTION 
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3-Phase, 60-Cycle 

Koa, Generator Engine 
625 Gen. Elec. Curtis turbine 
500 Westghse. Parsons turbine 
375 Gen. Elec. Curtis Turbine 
315 Ridgway Ridgway 
300 A'lis-Chal. Skinner 
250 Allis-Cbal. Allis-Chal. Corliss 
200 Westghse. Erie Ball, 4-valve 
175 Allis-Chal. Allis-Chal. 

150 Gen. Elec. Skinner Unaflow 
120 Gen. Elec. Hamilton, 4-valve 
100 Ridgway Ridgway 

100 Gen. Elec. Harrisburg, 4 valve 

90 Gen. Elec. Ames Unaflow 

90 Gen. Elec. Chuse, 4-valve 


75 Ridgway Ridgway 

75 Gen. Elec. Skinner 

75 Gen. Elec. Erie, 4-valve 
70 Westghse. Harrisburg 
50 Gen. Elec. Skinner 


35 Gen. Elec. Skinner Unaflow 






A. C. Units / fon 





UNAFLOW UNIT 


240 kva. Gen. Elec. 3 ph., 60 
cy., dir. con. 17x20 Ames Una- 
flow Engine. One year service. 
$5500. 








TURBINE UNIT 


1875 kva. AlKis-Chalmers, 2 or 3 
ph., 60 cy., with surface con- 
denser and all equipment. 
Immediate delivery. $17,000 








~ 


















BOILERS 
Four 315 H.P. Stirling 
A.S.M.E. code, 180 Ib. 
pressure, with Jones Stok- 
ers, complete $10,000. 











4 VALVE UNIT 


125 kva. General Electric 3-ph., 
60-cy., Alternator, dir. con. 
17x18-in. Harrisburg late type, 
4-valve engine. Two years 
service. Practically new; $2500. 








CORLISS UNIT 
225 kva. Weghse, 3 ph., 60 cy., 
dir. con. 16x24 Monarch Heavy 
Duty Engine. $3500. 





ochisery Kxchasge 


tgomery Street, Yersey City Nf: K.C. Generators 


Kta 
625 
550 
540 
500 
450 
400 
360 
300 


. Make Speed 
Allis-Chai. 257 
Allis-Chal. 200 
Gen. Elec. 360 
Jen. Elec. 3 bearing 360 
(2) Gen. Elec. 200 
Gen, Elec. 3 bearing 360 
Westghse. 360 
Gen. Elec. 360 
Westghse. 600 
Gen. Etec. 600 
Gen. Elec. 600 
Gen. Elec. 900 
Gen. Elec. 900 
Gen. Elec. 1200 
Gen. Elec. 1200 








4 VALVE UNIT 


312 kva., Gen. Elec., 3 ph., 60 
cy., dir. con. 19x20 Erie Ball 
4 valve Engine, $5500. 
125 kva., Gen. Elec., 3 ph., 60 
cy., dir. con. 19x20 Erie Ball 
4 valve Engine, $2500. 











3 WIRE UNITS 


2—200 kw. Westinghouse, 250- 
125 v., dir. con. Monarch Heavy 
Duty Corliss Engine; $3500. 
300 kw. Ditto; $4750. 





Boilers, Engines, Motors and Generators 
All sizes. Write for information 








DOO 


























LH Serviceable Power Equipmen 











BLEEDER TYPE 
TURBINE 


625 kva. Westinghouse, 3 ph., 
60 cy., A.C., with exciter, 










switchboard and _ condenser. 
Instant shipment, $9,000. 














| What Have You to Offer? 




















PUMPS 


Fairbanks-Morse, Serial No. 33779, 
Size 7x7x10 in., Steam Driven, 
Double Acting, Duplex Water Pump. 

Manistee Iron Works, Roturbo Single 
Stage Motor Driven Pump, Serial 
No. 3481, 400 gal. per minute, head 
50 ft., r.p.m. 1730, complete with 
Miller Seldon Electric Co. Induction 
Motor, 220 volts, 60 cycles, 247 am- 
peres, 10 hp., three phase. 


HUDSON MOTOR CAR CO. 


Detroit, Michigan. 


Pipe, Fittings—Valves 

2 carloads of 5, 6, 8 and 10-in. 
Pipe. 

1 ton of brass flanged Fittings. 


2—8-in, Pratt & Cady Valves at 
very low prices. 


Wire, telephone or write to 


Tate, Fisher & Rice Co. 
258 Washington St., Boston, Mass. 


Telephone, Main 8365. 





BOILERS 


1—300-hp. Keeler Water Tube, 150 Ibs. 
pressure, 

1—2250-hp. 
pressure, 

1—175-hp., 72-in.x20-ft. Keeler Horizontal 
Return Tubular, 125 Ibs. pressure. 

2—100-hp., 66-in.x16-ft. Pennsylvania 
Horizontal Return Tubular. 

2—100-hp. Coatesville Locomotive, 1°25 
Ibs. pressure A.S.M.E,. 


THE Q’BRIEN MACHINERY (CO. 
113 N. Third St., Philadelphia, Pa. 
Long Distance Telephone: Market 0727 
Cable Address: OBRIEN, Philadelphia. 


Heine Water Tube, 150 Ibs. 














resent 


Complete Power Plant 


900 boiler hp. consisting of 6 (six) 150 
hp. Water Tube Boilers complete 
with stokers. 


2—300 kw. Direct Current Turbo- 
Generators, 250 v. 

Plant is complete with feed water 
heaters, pumps, condensers, etc. 


Can be seen in operation. Will 
price right before dismantling. 


B. M. WEISS 


Widener Bldg., Philadelphia, Pa. 








150 KW. UNIT 


1—150 kw. Crocker Wheeler, Type CCD. 


size 162-B, 125 volts, 1200 amp., 225 
r.p.m., 


compound wound, direct con- 
nected to 


1—Harrisburg Fleming, horizontal, right 
hand, side crank, piston valve engine 
18x17-in. 
Cutler Hammer field rheostat. 
The above engine has been 
completely overhauled. 
Price $1000 


MOORE & MacDONALD 
26 Cortlandt St., New York. 


~~ OIL 
ENGINES 


2—500-hp. Busch Diesel Oil Engines, with 
direct connected 2300-v., 60-cy., 3-ph. 
alternators. 

1—500-hp. McIntosh Seymour 3 Cylinder 
Vertical Oil Engine. 

2—150-hp. De La Vergne Converted Type 
“SI” Oil Engines. 

1—65-hp. De La Vergne Type “DH,” al- 
most new. 


Also other oil engines from 40 to 300 hp. 


ROBERT P. KEHOE 


7 East 42nd Street, New York 
Phone: Vanderbilt 9595. 








seneepesnnsneneusneeenenyy 


nescneeesanaas 


TURBINE BARGAINS 


2000 kw. General Electric 1000 kw. Allis-Chalmers 
3 phase, 60 cycle, 1800 rev. 2300 v., or 4000 v., each with Alberger surface condenser, 


pumps, etc., etc. 
Can be seen in operation. 
graph inquiries at our expense. 


Immediate delivery. 
OTH 


Genuine bargain to quick buyer. 
BARGAINS. 


Tele- 


J. V. WALLACE CO., INC., 11 Wall St., Schenectady, N. Y. 


“America’s Electrical Clearing House” 








24x30-in. 


COAL CRUSHER 


Webster Double Roll Coal 


Crusher. Capacity 50 tons per hour. 


Driven by 30 hp.. Electric Motor. 


HUDSON MOTOR CAR COMPANY 
Detroit, Michigan. 
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Equipment, seapee and Sup 


with 


WHAT AND WHERE TO BUY 


lies Used in the Power Plant Field 
ames of Sonal acturers and Distributors 


See Last Page for Alphabetical Index 








Bearer art a an i 





Aftercoolers & Receivers, Air 

Bury Compressor Co., 1714 Cascade 
St., Erie 

Chicago Pneumatic Tool Co., N. Y. 

Nordberg Mfg. Co., Milwaukee 


Air Chambers 


Hercules Float Wks., Springfield, 
‘ass. 

Air Conditioning 

Buffalo Forge Co., ue 


Midwest Air Filters, N. Y 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Alarms, Low Water 

Reliance Gauge Column Co., 
land 

Lunkenheimer Co., Cincinnati 

Wright-Austin Co., 321 W. Wood- 
bridge St., Detroit 


Alternators 
Allis-Chalmers Mfg. Co., 


Alternators, Turbo ; 
Allis-Chalmers Mfg. Co., Milwaukee 
General Elect. Co., Schenectady 
Kerr Turbine Co., Wellsville, N. Y. 
Ridgway Dyn. & Engine Co., Ridg- 


way, Pa. 
Terry Steam Turbine Co., Hartford 


Ammeters, 
Weston Elec. 
Arches, Flat - 

Hofft Co., M. A., Indianapolis | 
Liptak Fire Brick Arch Co., Chicago 


Arches, Suspended : 

Bigelow Arch Co., Detroit 

Brady Conveyors Corp., Chicago 

Detrick Co., M. H., Chicago 

Hofft Co., M. A., Indianapolis 

Illinois Stoker Co., Alton, Il. 

Jointless Fire Brick Co., 1144 Clay 
St., Chicago 

Lipt: ik Fire Brick Arch Co., Chicago 

McLeod & Henry Co., Troy 


Ardometers 


Cleve- 


Milwaukee 


Portable 


Inst. Co., Newark, N. J. 


Bacharach Industr. Ins. Co., 7008 
Bennett St., Pittsburgh 

Asbestos Products p 

Carey Co., Philip, Lockland, Cinn. 


Ash Gates and Hoppers for Pul- 
verized Fuel 

Allen Sherman, Hoff Co., Phia. 

Baker, Dunbar Co., Cleveland 


Ash Handling Equipment ; 
Allen, Sherman, Hoff Co., Phila. 
Baker Dunbar Co., Cleveland 
Brady Conveyors Corp., Chicago 
Combustion Energ. Corp.. . A 
Conveyors Corp. of Am., Chicago 
Detrick Co., M. H. Chicago 
Girtanner Engr. Co., N. Y. 
Link-Belt Co., Chicago 
MeMyler-Interstate Co., 


Cleveland 
United Conveyors Corp., 


Chicago 
Ash Quenchers 


Allen, Sherman, Hoff Co., Phila. 


Ash Slucing Systems - 
Allen, Sherman, Hoff Co., Phila. 
Ash Tanks, Cast Iron 

Baker, Dunbar Co., Cleveland 
Conveyors Corp. of Am., Chicago 
Ash Tanks, Steel 

Heine Boiler Co., St. Louis 


Ash Tanks, Tile 
United Conveyors Corp. 


Baffle Walls 

Engineer Co., N. Y. 

Liptak Fire Brick Arch Co., Chicago 

McLeod & Henry Co., Troy, N. 

Power Plant Efficiency Co., Indi< 1n- 
apolis 


, Chicago 


Baffles, Boiler 


Betson Plastic Fire Brick, Rome, 


Engineer Co., N. Y. 

Harbison-Walker Refractories Co.. 
Pittsburgh 

King Refractories Co., Buffalo 

Power Plant Efficiency Co., Indian- 
apolis 

Baffles, 

Betson 


King Refractories Co., 


Bearings 
Hoyt Metal Co., St. Louis 
Magnolia Metal Co., N. Y¥. 
Belting 

Garlock Packing Co 


Monolithie 
Plastic Fire Brick, 


BuffaJo 


Rome, 


. Palmyra, N. Y. 


Greene, Tweed & Co., 

| * A Belting & Pac hee bo. 

Quaker City Rubber Co., 
oming, Phila. f 

Rhoads & Sons J. E., Phila. 


Belting, ema 
. Y. Belting & "Packing Co., N. Y. 


Belting Leather (Waterproof) 
Rhoads & Sons, J. E., Phila. 


Belting, Rubber 

N. Y. Belting & Packing Co., 

Quaker City Rubber Co., 
oming, Phila. 


N. Y. 
Wissin- 


: * 2 
‘Wissin- 


U. S. Rubber Co., N. Y. 
Bins 
Blaw-Knox Co., Pittsburgh 


Brown Hoist Mchy. Co,, Cleveland 
Wiederholdt Constr. Co., St. Louis 


Blowers, Centrifugal 

Buffalo Forge Co., Buffalo 

Carling Turbine Blower Co., 
Harding St., Worcester 

Coppus Eng. Corp., Worcester 

General Elec. Co., Schenectady 

ome * on Economizer Co., Beacon, 


104 


Kerr Turbine Co., Wellsville, N. Y. 
Sturtevant Co., 


mB F.. Hyde Park, 
Mass. 


Terry Steam Turbine Co., Hartford 
Wing Mfg. Co., L. J 


Blowers, Fan 

American Blower Co., Detroit 

Carling Turbine Blower Co., 
Harding St., Worcester 

Clarage ran Co., Kalamazoo 

Coppus en. Corp., Worcester 

De Laval Steam Turbine Co., Tren- 
ton 


. . . 


104 


Engineer Co., N. Y. 
General Elec. Co., Schenectady 
— Fuel Economizer Co., Beacon, 


Power Turbo Blower Co., N. Y. 
Sturtevant Co., Hyde Park, Mass. 


Terry Steam Turbine Co., Hartford 

Wing Mfg. Co., L. J.. N. Y. 

Blowers, Forced Draft 

American Blower Co., Detroit 

Carling Turbine Blower Co., 104 
Harding St., Worcester 

Clarage Fan Co., Kalamazoo 


Coppus Eng. Corp., Worcester 
McClave-Brooks Co., Scranton 
Sturtevant Co., B. F., Hyde 


iL. d, BR. ¥. 


Blowers, Induced Draft 

Clarage Fan Co., Kalamazoo 

Coppus Eng. Corp., Worcester 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Park, 
Mass. 
Wing Mfg. Co., 


Blowers, Steam Jet 
Chesterton Co., A. W., Boston 
Schutte & Koerting, Phila. 


Blowers, Turbine 
Carling Turbine 
Harding St., Worcester 
Coppus Eng. Corp., Worcester 
Ingersoll-Rand Co., . + 

Kerr Turbine Co., Wellsville, N. Y. 
Moore Steam Turbine Corp., Wells- 


Blower Co., 104 


ville, N. Y. 
Power Turbo Blower Co., N. Y. 
Sturtevent Co., B. F., Hyde Park, 
Mass. 
Terry Steam Turbine Co., Hartford 
Wing Mfg. Co., L a = # 


Boiler Fronts 
McClave-Brooks Co., Scranton 


Boiler Insulation : 
Carey Co., Philip, Lockland, Cinn. 
Celite Products Co., Chicago 


Boiler Setting 
Ballard, Sprague 


& Co., 
Betson Plastic 
Y 


N. 
Fire Brick, : 


Cement Gun Co., Allentown, Pa. 
Cokal Stoker Corp., Chicago 
Continental Chimney Co., Chicago 
Detrick Co., M. H., Chicago 
Illinois Stoker Co., Alton, Tl. 
Jointless Fire Brick Co., 1144 Clay 
St., Chicago 
Liptak Fire-Brick Arch Co. 
McLeod & Henry Co., Troy. N. Y. 
Naismith & Sons, Geo., Pittsburgh 
Queens Run Refractories Co., Lock 


Chicago 


Haven, Pa. 

Boiler Tube Cleaners (See Tube 
Cleaners, Boiler) (See Soot 
Blowers) 


Boiler Tubes 


Babcock & Names Tube Co., Beaver 
Falls, Pa. 


Boilers, Cross-Drum 


Brunswick - Kroeschell Co.,' New 
Brunswick, N. 

a Moor Iron Co., Edge Moor, 
el. 


Boilers, Heating 

Brunswick - = Co., New 
Brunswick, N. J. 

Oil City Boiler Wks., Oil City, Pa. 

Boilers, Portable 

Erie City Iron Wks., 

Page Boiler Co., Chicago 


Boilers, Return Tubular 

Cokal Stoker orn. Chicago 

Delany &: Co., . Newburgh. N. Y. 

Erie City Iron Fes Erie, Pa. 

O'Brien Boiler Works Co.., John, St. 
Louis 

Smith & Sons Co., Paterson, N. J. 

Union tron Wks... 1500 Cascade St., 
Erie 

Vogt Mach. Co., Henry, Louisville 

Walsh & Weidner Boiler Co., Chat- 
tanooga 


Erie, Pa. 


Boilers, Vertical Water Tube 
Babeock & Wilcox Co., N. Y. 
Casey-Hedges Co., Chattanooga 
Erie City Iron Wks., Erie 
O’Brien Boiler Wks. Co., John, St. 
Louis i 
Wickes Boiler Co., Saginaw, Mich. 


Boilers, Waste Heat 


Edge Moor Iron Co., Edge Moor, 
Del. 

Boilers, Water Tube 

Babcock & Wilcox Co., ¥. 


Badenhausen, Philips, Phila. 

Bethlehem Shipbuilding Corp., 
lehem, Pa. 

Brunswick - Kroeschell Co., 
Brunswick, N. 

Casey- Hedges Co., 

Connelly Boiler Co.., 

Edge 
Del. 

Erie City Iron Wks., 

Heine Boiler Co., St. Louis 

Ladd Co., Geo. T., Pittsburgh 

Lasker Iron Wks., Chicago 

O’Brien Boiler Wks. Co., John, St 
Louis 

Oil City Boiler Wks., Oil City, Pa. 

Page Boiler Co., Chicago 

Springfield Boiler Co. hs 


Beth- 
New 
‘Chattanooga 


D., Cleveland 
Moor Iron Co., Edge Moor, 


Erie 


“Springfield, 


Union Iron Wks., 1500 Cascade St., 
rie 
Vogt Machine Co., Henry, Louisville 
Walsh & Weidner Boiler Co., Chat- 
tanooga 


Wickes Boiler Co., Saginaw, Mich. 
Book 

am Hill Book Co., N. Y. 
Breechings 


Smith & Sons Co., S. Paterson, N. J. 
Brick, Fire 

a Fire Brick Co., Ashland, 
Plastic Fire Brick, Rome, 


Ge name § Refractories Co., Phila. 

Harbison-Walker Refractories Co., 
Pittsburgh 

Brick Insulating 

Celite Products Co., Chicago 


Bucket Carrier, Pivoted 
Link-Belt Co., Chicago 
Webster Mfg. Co. Chicago 


Buckets, Clam Shell 

Blaw-Knox Co., Pittsburgh 

Brown Hoist Mchy. Co., Cleveland 
Hayward Co., N. Y. 

Industrial Wks., BaysCity, Mich. 
Link-Belt Co., Chicago 

MecMyler Interstate Co., Cleveland 
Buckets, Orange Peel 

Hayward Co., N. 

Industrial Wks., Bay City, Mich. 
MeMyler Interstate Co., Cleveland 
Bunkers, Coal : 
Allen, Sherman, Hoff Co., Phila. 
Brown Hoist Machy. Co., Cleveland 
Conveyors Corp. of Am., Chicago 
Link-Belt Co., Chicago 


Burners, Oil 
en Suiting Sup. Beth- 


y 
Br 7, 
N. 


2 


lehem 
Coen Co., San Francisco 


Combustion Engrg. Corp., N. Y- 


National Airoil Burner Co., Phila. 
Peabody Engr., Corp., N. Y, 
Schutte & Koerting, Phila. 
Burners, Powdered Coal 

. B. Pulverizer Co., N. Y. 
Bushings 
Magnolia Metal Co., N. Y. 


Caps, Hand Hole 
= teed Equip. Co., E. St. Louis, 


Car Pullers, Electric Capstan an 
an 
Gifford-Wood Co., Hudson, N. ¥ 
Bethlehem Shipbuilding Corp., Beth- 
lehem, Pa. 
Bethlehem Ship. Corp., Bethlehem 


Builders Iron Fdry., Providence 
Neemes Bros., Troy, N 


Castings, Grey Iron 

Fuller-Lehigh Co., Fullerton, Pa. 

Harrisburg Fdy. Mach. Wks., 
Harrisburg 

Cement, Asbestos 

Carey Co., Philip, Lockland, Cinn. 

Cement, Iron 

Smooth-On Mfg. Co., Jersey City 

Cement, Fire Brick 

a. Plastic Fire Brick, Rome, 


Celite Products Co., Chicago 

General Refractories Co. « Phila. 

Harbison-Walker Refractories Co., 
Pittsburgh 

Jointless Fire Brick Co., 1144 Clay 
St., Chicago 

King Refractories Co., Buffalo 

McLeod & Henry Co., Troy 

Cement Guns 

Cement Gun Co., Allentown, Pa. 


Cement, Pine Joint 
Key Boiler Equipt. Co., E. St. Louis, 
Smooth-On Mfg. Co., Jersey City 
Chain Drive 

Morse Chain Co., Ithaca, N. Y. 


Chimneys oa Stacks) 
Clamps, Pip 
—— Waieg Co., Mermaid Ave., 


Clutches, Friction 

Allis-Chalmers Bs Co., Milwaukee 
Caldwell Co., W. E., Louisville 
Link-Belt Co., Chicago 

Moore & White Co., Phila. 

Coal 

Consolidation Coal Co., N, 
Pennsylvania Coal & Coke Wag ; 2 
Coal Agitators 

Ellis Co., W. E. Haverhill, 
Coal Bunker Lining 
Wailes Dove-Hermiston Corp., N. Y. 
Coal Crushers 

Brown Hoist Machy. Co., Cleveland 
Fuller-Lehigh Co., Fullerton, Pa. 


Mass. 


Gifford-Wood Co., Hudson, N, %. 
Link-Belt Co., Chicago 
Webster Mfg. Co., Chicago 


Worthington Pump & Mchy. Corp., 
N. Y. 


Coal Equipment, Powdered 
Combustion Eng. Corp., N. Y. 


Erie City Iron Wks., Erie 
Fuller Lehigh Co., Fullerton, Pa. 
Jeffrey Mfg. Co., ‘Columbus, Ohio 


K. B. Pulverizer Co., N. Y 


Coal Handling Equipment 

Blaw-Knox Co., Pittsburgh 

Brown Hoist Machy. Co., ee 

Gifford-Wood Co., Hudson, N. 

Girtanner Engr. Co., : -* 2 

Hayward Co., A 

Hunt Co., W., West 
Brighton, N. Y. 

Link-Belt Co., Chicag 

MecMyler Interstate Co. Cleveland 

Webster Mfg. Co., Chicago 


Cocks, Brass & Iron Body 

Homestead Valve Mfg. Co., Home- 
stead, Pa. 

Cocks, Gage 

Jenkins Bros., N. Y. 

Nason Mfg. Co., N. ¥. 

Cocks, Steam 

Dart Mfg. Co., E. M., Providence 

Homestead Valve Mfg. Co., Home 
stead, Pa. 

Lunkenheimer Co., Cincinnati 

Merco Nordstrom Valve Co., 
Francisco 


J 


. 


New 


San 


Reading Steel Casting Co., Bridgeport 
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Allis-Chalmers Pumps at City of Paris, Texas; 1—8-in., 3- 
stage gasoline engine driven fire pump, and 2—8-in., 2-stage 
motor driven service pumps. 


Carefully Engineered 


By an organization of broad engineering experience provides the 
most satisfactory centrifugal pumping equipment 


The Allis-Chalmers Company has built Centrifugal Pumps for a long time. Also 


steam engines, motors and steam tubines which are the more common kinds of pump 
drives. ‘This broad experience is at the service of our customers who are planning 
complete pumping plants and the many installations in successful service today are 
demonstrating the advantage of plants engineered and equipped by one Company. 


“ 


Our Centrifugal 
Pump Bulletin 
1632F, illustrating 
Allis - Chalmers 
pumps and show- 
ing typical uses, 
will be sent on re- 
ouest. 
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Coke y 
Pennsylvania Coal & Coke Co., N. Y. 
Combustion Chamber, Back Arch 


Betson Plastic Fire Brick, Rome, 
: *& # ; 

Cokal Stoker Corp., Chicago 

Detrick Co., M. H., Chicago 

Jointless Fire Brick Co., 1144 Clay 


St., Chicago 
McLeod & Henry Co., Troy 


Combustion Control ee 
Canady Eng. Co., 


Combustion Controller 
Canady Eng. Co., , 2 


CO, Recorders and Flue Gas Analy- 
sis Instruments 
Republic Flow Meters Co., 2222 Di- 
versey P’kway, Chicago 
Tagliabue Mfg. Co., C. J., Brooklyn 

Uehling Inst. Co., Paterson, J. 


Commutator Compound 


Ohio Grease Co., Loudonville, Ohio 
Compressors, Air - 
Allis-Chalmers Mfg. Co., Milwaukee 


Bury Compressor Co., 1714 Cascade 


St., Erie, Pa. 

General Elect. Co., Schenectady 

Ingersoll-Rand Co., . 

Nordberg Mfg. Co., Milwaukee 

Sullivan Mach. Co., Chicago 

Worthington Pump ‘& Machy., Corp 
N. Y. 


Compressors, Ammonia 

Ingersoll-Rand Co., N. 

Compressors, Extraction 

Sullivan Mchy. Co., Chicago 

Compressors, Gas 

Bury Compressor Co., 
St., Erie 


Compressors, Gasoline 


1714 Cascad> 


Sullivan Mchy. Co., Chicago 
Condensers ‘ 
Allis- Chalmers Mfg. Co., Milwaukee 


Bethlehem Shipbuilding ‘Corp., Beth- 


lehem, Pa. 
Carbondale Mach. Co., Carbondale, 
a. 
Elliott Co., Jeannette, Pa. 
Griscom-Russell Co. Y 
Ingersoll-Rand Co., N. m £ 
Nordberg Mig. Co., Milwaukee 
Ross Heater & M fg. Co., Buffalo 
Schutte & Koerting, Philadelphia 


Westinghouse Elec. & Mfg. Co., 
ittsburgh 
wy Cond. & Eng. Co., Carteret, 


Wheeler 
J. 


N. ‘ 
Wheeler Mfg. Co., C. H., 
Worthington Pump & Mchy. 

; > 2 


Phila. 
Corp., 


Condensers, Barometric and 
Combined 

Buffalo Steam Pump Co., Buffalo 

Elliott Co., Jeannette, Pa. 

Ingersoll-Rand Co., , » 


Condensers, Distilling 
Bethlehem ee Corp.. ®Reth- 


lehem, P: 
Buffalo Ste ama Pump Co., Buffalo 


Condensers, Jet 

Buffalo Steam Pump Co., 
Elliott Co., Jeannette = 
Ingersoll- Rand Co., N. ¥- 
Schutte & Koerting, Phila. 
Wheeler Mfg. Co., C. H., Phila. 


Condensers, Surface 
Elliott Co., Jeannette, 
Ingersoll-Rand Co., N. 


Controllers, Draft 
Engineer Co., N. ¥ 


Controllers, Electric 

General Elect. Co., 

Westinghouse Elec. 
Pittsburgh 


Buffalo 


Pa. 
Y 


Schenectady 
& Mfg. Co., E. 


Converters, Synchronous 


Allis-Chalmers Mfg. Co., Milwaukee 
Conveyors, Belt 

Brown Hoist Machy. Co., Cleveland 
Link-Belt Co., Chicago 

Conveyors, Portable 

Gifford-Wood Co., Hudson, N. Y. 
Link-Belt Co., Chicago 

Coolers 

Badger & Sons Co., E. B. Boston 


Griscom-Russell Co.. N. 
Vogt Mach. Co., Henry, Louisville 


Coolers, Oil 
Griscom-Russell Co., N. Y. 
Cooling Air Filters 
Midwest Air Filters, N. Y. 


Cooling Plants and Ponds 


Badger & Sons Co., E. B., Boston 
Binks Spray Equip. Co., Chicago 
Buffalo Forge Co., Buffalo 


Yarnall-Waring Co., 
Phila. 


Cooling Towers 
Wheeler Cond. & Eng. Co., Carteret, 


N. J. 
Wheeler Mfg. Co., C. H., Phila. 
Wiederholdt Constr. Co.. St. Louis 


Mermaid Ave., 
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Coustiame. Flexible Shaft 


Ajax Flexible Coupling Co., West- 
field, N. Y. 

| oe yg ie Mfg. Co., Milwaukee 

Dexter I. H., Goshen, N. Y. 


nie og RS Co., Jackson, Mich. 
Couplings, Shaft 


a, ps ai Coupling Co., West- 

elc A 

Dexter Co., I. “2 Goshen, N. Y. 

Nicholson Py Co., W. . Wilkes- 
Barre, Pa. 


Tomkins-Johnson Co., Jackson, Mich. 

Covering, Boiler 

Betson Plastic Fire Brick, 
m. ¥. 

Celite Products Co., Chicago 

Covering, Pi 

Carey Co., Philip, Lockland, Cinn. 

Celite Products Co., Chicago 

Cranes 

Brown Hoist Machy. Co., Cleveland 


Cranes, Crawler Type 
Link-Belt Co., Chicago 
MeMyler- Interstate Co., Cleveland 


Cranes, Locomotive 
Brown Hoist Machy. Co., Cleveland 
Industrial Works, Bay City, Mich. 

Link-Belt Co., Chicago 
MecMyler Interstate Co., 


Cut Outs, Electric 
General Elec. Co., Schenectady 


Boiler Tubes 

Pipe Cutters) 

Cylinder Boring Bars and Reboring 

Underwood Corp., ke ila. 

Dampers 

Clarage Fan Co., Kalamazoo 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Rome, 


Clevelane 


Cutters, 
(See 


Dealers Machinery 

Briggs, Marvin 

Cook, J. G. 

Davis, J. F. 

Fuerst Friedman Co. 

Harris Sons Co., Inec., Frank 
Kansas City Power & Light Co. 
Kehoe, Robt. P. 

Miami Power Co. 

Moorhead Electric Mchy. Co. 
Nashville Industrial Corp. 
O'Brien Mchy. Co. 

Phoenix Utility Co. 

Power Mchy. Exch: ~~ 
Randle Machinery Co 
Sachsenmaier, Geo. 

Scheinert Co., R. 

Tarr, Inc., Louis A. 

Tate, Fisher & Rice Co. 
Torrence J. F. 


Deaerators 
Elliott Co., Jeannette, Pa. 


Die Stocks 


Curtis & Curtis Co., Bridgeport 
Toledo Pipe Threading Mach. Co., 
Toledo 


Distilling Plants (Water) 
Bethlehem Shipbuilding Corp., 
lehem, Pa. 
Griscom-Russell Co., N. Y. 
Sugar Apparatus Mfg. Co., 


Doors, Ash Pit 
Brady Conveyors Corp., Chicago 


Beth- 


Phila. 


Draft, Mechanical 

(See Blowers, Fan) 
Dressing, Belt 
Cling-Surface Co., Buffalo 
Keystone Lub. Co., Phila. 
Rhoads & Sons, J. E., Phila. 
Dressing, Rope 
Cling-Surface Co., Buffalo 


Drills 
Chicago Pneumatie Tool Oe 
Ingersoll-Rand Co., fi 


Drop Forgings 
Vogt Mach. Co., 


Dynamometers 
Wheeler Mfg. Co., 


(See 


R. ¥. 


Henry, Louisville 


C. H., Phila. 


Dynamos Generators) 
Economizers 
Green Fuel 

con, Y 
Power 


Economizer Co., Bea- 


N. A 
Specialty Co., N. Y. 
Ejectors 

Chaplin-Fulton Mfg. Co., 
Penberthy Injector Co., 
Schutte & Koerting, 


Pittsburgh 
Detroit 
Phila. 


Ejectors, Air 
Elliott Co., Jeannette, Pa. 


Ejectors, Sewerage 
Blackburn-Smith Corp., N. Y. 


Electric Generating Sets, 
Turbine 

AllisChalmers Mfg. Co., 

Carling Turbine Blower Co., 
Harding St., Worcester 

General Elec. Co., Schenectady 

Moore Steam Turbine Corp., Wells- 

ville, N. Y. 


Steam 


Milwaukee 


Hicetric Generating Sets, Steam 


Turbine 

Ridgway, D Dyn. & Eng, Co., Ridg- 
way 

Ctgevevent Co., B. F., Hyde Park, 


Sery ‘Steam Turbine Co., 


Elevators and Conveyors 

Brown Hoist. Machy. Co., Rote 
Gifford-Wood Co., Hudson, Z 
Link-Belt Co., Chicago 

Enamel 

Nitrose Co., Peoria, Il. 

Wailes Dove-Hermiston Corp., N. Y. 


Engineering Service (See Directory) 


Hartford 


Engine Repairs ; 
Lammert & Mann Co., Chicago 
Underwood Corp., H, B., Phila. 


Engine Stops 
—, Carlisle & Hammond, Cleve- 
lan 


Engines, Corliss 
= Engine & Mfg. Co., Mattoon, 


Erie Ball Eng. Co., Erie, Pa. 
Nordberg Mfg. Co., Milwaukee 


Engines, Diesel : ; 
Am. mee, System Diesel Engine 


o.,  - 

McIntosh & Seymour, Auburn, N. Y. 
Fulton Iron Wks. Co., St. Louis 
Nordberg Mfg. Co., Milwaukee 
Wwaeeten Pump & Mchy. Corp., 


Bethlehem Steel Co., Bethlehem, Pa. 
Chicago Pneumatic Tool Co. N. Y. 


Fulton Iron Wks. Co., St. Louis 

Ingersoll-Rand Co., N. Y. 

Otto Engine Wks., Phila. 

a ee Co., B. F., Hyde Park, 
ass. 


Engines, Gas and Oil 

Chicago Pneumatic at te, a. ¥. 
Ingersoll-Rand Co., ¥. 

Otto Erg. Wks.. iviia, 

Sturtevant B. F., Hyde Park, Mass. 


Engines, Pumping 
Weneren Pump & Mchy, Corp., 


Engines, Steam 


Am. Blower Co., Detroit 

Chicago Pneumatic Tool Co., N. ¥. 

= tngine & Mfg. Co., Mattoon, 

Clarage Fan Co., Kalamazoo, Mich. 

Erie Ball Eng. Co., Erie, Pa. 

Erie City Iron Wks., Erie 

Fitchburg Steam Eng. Co., Fitch- 
burg, Mass. 

Fulton tron Wks. Co., St. Louis 

Harrisburg Fdy. Mch. Wks., Harris- 
burg 


Nordberg Mfg. Co., Milwaukee 
Oil City Boiler Wks., Oil City, Pa. 
Ridgway Dyn. & Eng. Co., Ridg- 


way, Pa. 
B, F., Hyde Park, 


Sturtevant Co., 
Mach. Co., Troy, Pa. 


ass. 
Troy Eng. & 
Weeenperen Pump & Mchy. Corp., 


Steam Una-Flow 
Engine & Mfg. Co., 


Engines, 
ae 


Tl. 
Fitchburg Steam Eng. Co., 


burg, Mass. 
Harrisburg Fdy. & Mach. 


Harrisburg 


Mattoon, 
Fitch- 
Wks.. 


Kingsford Fdry. & Mach. Co., Os- 
wego, N. 

Nordberg Mfg. Co., Milwaukee 

Evaporators 

Bethlehem Shipbuilding Corp., Beth- 
lehem, Pa. 

Griscom-Russell Co., N. Y. 

Ross Heater & Mfg. Co., Buffalo 

Sugar Apparatus Mfg. Co., Phila. 


wate Cond, & Eng. Co., Carteret, 
— 3 


Exhaust Heads ; 
Burt Mfg. Co., Akron, Ohio 
Direct Separator Co., Syracuse, N. Y. 
Hoppes Mfg. Co., Springfield, Ohio 
Patterson Kelley Co., N. Y. 
Sturtevant Co., B, F., Hyde Park, 


Mass. 
Swartwout Co., Cleveland | 
Watson & McDaniel Co., Phila. 


Expansion Joints 

Badger & Sons Co., E. B., Boston 
Carey Co., Philip, Lockland, Cinn. 
Griscom-Russell Co., , A 


Fans, Exhaust and Ventilator 
(See Blowers, Fan) 


Feed Water, Make 
Griscom-Russell Co. 


Filters, Air 
Midwest Air Filters, N. Y. 


Filters, Air Compressor 
Midwest Air Filters, N. Y. 


Filters, Air High Pressure 
Midwest. Air Filters. N. Y. 


Up PY Fyne 
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Filters, Feed Water 
Blackburn-Smith Corp., N, Y. 
Elliott Co., Jeannette, Pa. 
Griscom-Russell Co., N. we 


Filters, Oil 

—~ & Co., S. F., Fort Wayne, 
nd. 

Burt Mfg. Co., Akron, Ohio 

Elliott Co., Jeannette, Pa 


Nugent & ¢ es. We Chicago 

Filters, Oil System . 

a & Co., S. F., Fort Wayne, 
nd. 

Nugent & Co., Wm. W., Chicago 

Filters, Oil Removal 

Permutit Co., N. Y. 

Scaife & Sons Co., Wm. B., Pitts- 


burgh 


Fire Extinguishers 
Badger & Sons Co., E. B., Boston 
Firebox Blocks 


Harbison-Walker Refractories Co.., 


Pittsburgh 
McLeod & Henry Co., Troy, N. Y. 
Fittings, Ammonia 
Continental Valve & Equip. Co., 


Framingham, Mass. 
Greene, Tweed & Co. : A 
Reading Steel Casting Mo. 


ort 
Veet Machine Co., Henry, 

ville 
York Mfg, Co., York, Pa. 


Pittsburgh Piping Equip. Co., Pitts- 
burgh 


Bridzge- 


Louis- 


Fittings, Steel 

Continental Valve & Equip. Co., 
Framingham, Ma 

— Steel Casting Co., Bridge- 
por 


Flanges 

Continental Valve & Equip. Co., 
Framingham, Mass. 

Dart Mfg. Co., E. M., Providene 

Jefferson Union Co., Lexington, 
Mass. 

Reliance Gauge Column Co., Cleve- 
land 

Jenkins Lbros., 

Pittsburgh 
Pittsburgh 

Reading Steel 
port 

Steere Engineering Co., 

Vogt Machine Co., 
ville 


Floats 
Hercules 
Mass. 


me We 
Piping Equip. Co., 


Casting Co., Bridge- 
Detroit 
Henry, Louis- 


Float Wks., Springfield, 


Flooring 


— Iron Wks. Co., L. I. City, 


Flooring, Fire-Proof 

Irving Iron Wks. Co., L. I. City. 
Bw. ¥. 

Flooring, Non-Slipping 

Irving tron Wks. Co., L. I. 


aN. 


City, 


Flooring, Open Steel 


Irving Iron Wks. Co., L. I. City, 
im. Bs 


Flooring, Ventilated 


Irving Iron Wks. Co., L. I. City, 
N. Y. 


Flue Cleaners 

Vulean Soot Cleaner Co., Webster 
Bldg., Du Bois, Pa. 

Foundations, Machinery 

Ballard, Sprague & Co., N 


Fuel Oil Systems 
Bethlehem Shipbuilding 
Bethlehem, Pa. 
Coen Co., San Francisco 
Combustion Eng. Corp., N. Y. 
National Airoil Burner Co., Phila. 
Peabody Engr. Corp., y. 
Schutte & Koerting, Phila, 


¥. 


Corp., 


Furnace Arches 


—. Plastic Fire Brick, Rome, 

Bigelow Arch Co., Detroit 

Cokal Stoker Co., Chicago 

Detrick Co., M. H.. Chicago 

Harbisou-Walker Refractories Co., 
Pittsburgh 

Hofft Co.. M. A.. Indianapolis 

Liptak Fire Brick Arch Co., Chi- 
cago 

Queen’s Run _ Refractories  Co., 


Lock Haven, Pa. 


Furnace Bottoms, Cast Iron Air 


Cooled 
Allen, Sherman, Hoff Co., Phila. 
Furnace Seastettien, 
Cement Gun Co., Allentown, Pa. 
Jointless Fire Brick Co., 1144 Clay 
St., Chicago 
Furnace _Lini 
Betson Plastic’ Fire Brick, Rome, 
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Running 
Water 


Operates the Mill Wheel 
and Erodes Mountains. 
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RiversConvey Millions of Tons of Earth. 


Why Not 
Use the Same Power to Convey Ashes 


By Arrow Sluiceways? 


Arrow Equipment is now serving 


over 1,000,000 Boiler Horsepower 
This Book 


THE BAKER DUNBAR COMPANY 
CLEVELAND 


Sales Offices in:—New York, Chicago, Boston, St.Louis, Pittsburgh, Detroit, 
Buffalo, Cincinnati, St. Paul, Kansas City, Atlanta, Hazleton, 
Charlotte, Indianapolis 


ARROW ASH GATES AND HOPPERS. 
FOR STOKER FIRED 


AND PULVERIZED FUEL We will 
BOILERS gladly mail 

you a copy 
for your files 
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Allentown, Pa. 


Cement Gun Co., 
General Refractories Co., Phila. 


Harbison-Walker 
Pittsburgh : 
Jointless Fire Brick Co., 
hicago ; 
Queen's Run _ Refractories 
Lock Haven, Pa. 


Refractories Co., 
1144 Clay 
Co., 


Furnaces : 
Cokal Stoker Corp., Chicago 
Detroit Stoker Co., Detroit 
Fuller-Lehigh Co., Fullerton, 
Hofft Co., M. A., Indianapolis 
Illinois Stoker Co., Alton, Il. 


Furnaces, Bagasse & Wood Burning 
McClave-Brooks Co., Scranton 


Incinerator 
Co., 


Pa. 


Furnaces, 


McClave-Brooks Scranton 


Fuses 

General Elec. Co., Schenectady 
Gage Glass Guards & Shields 
Rogers Co., H. A:, N. Y. 


Gage Glasses 

Chesterton Co., A. W., Boston 
Garlock Packing | ons Palmyra, N. Y. 
Rogers Co. H. N. ¥. 


Gages, vote 

Bailey Meter Co., 2011 E. 46th 
St., Cleveland 

Gages, Praft 

Bacharach Indust. Inst. Co., 7008 
Bennett, Pittsburgh 

Bailey Meter Co., 2011 E. 46th St, 
Cleveland 

Bristol Co., Waterbury, Conn. 


Peabody Engr. Corp., N. ‘ 
Taylor Instrument Co.'s, Rochester 
Uehling Instr. Co., Paterson, N. J 


Gages, Pressure 


Am. Schaeffer & Budenberg Corp., 
Brooklyn 

Ashton Valve Co., Cambridge, Mass. 

Bristol Co., Waterbury, Conn. 

Brown Instrument Co., Phila. 

Crosby Steam Gage & Valve Co., 


Boston 
Taylor Instrument Co.'s, Rochester 


Gages, Recording 

Am. Schaeffer & Budenberg Corp., 
Brooklyn 

Bristol Co., Waterbury, Conn. 

Gages, Vacuum 

Bacharach Indus. 
Bennett St., Pitttsburgh 

Bristol Co., Waterbury, Conn. 

Greene, Tweed & Co. N. Y. 

Uehling Instr. Co., Paterson, N. J. 


Inst., Co., 7008 


Gages, Water 


Crosby Steam Gage & Valve Co., 
Boston 

Greene, Tweed & Co., N. Y. 

Jenkins Bros., s ¢ 

Reliance Gauge Column Co., Cleve- 
land 


Gas Engine Air Filters 
Midwest Air Filters, N. Y. 


Gas Exhausters 
Buffalo Forge Co., Buffalo 
General Elec. Co., Schenectady 


Gaskets 
Advance Packing & Supply Co., 


Chicago 
Garlock Packing Co., Palmyra, N. Y. 
Greene, Tweed & Co., >» A 


Jenkins Bros., N. Y. 
Smooth-On Mfg. Co.., 
U. S. Rubber Co., 


Coal & Ash Bin 
Allen, Sherman, Hoff Co., 
Baker, Dunbar Co., Cleveland 
Brown Hoist M'chy. Co., Cleveland 
Conveyors Corp. of America, Chicago 
Link-Belt Co., Chicago 

—- — 


bs yaad City 
. - 


Gates, 
Phila. 


Gears 

De L ave Steam Turbine Co., Tren- 
ton, — 4 

Earle on ar & Mach. Co., Phila. 


Ganschow Co., Wm., 
ton Blvd., Chicago 

General Elec. Co., Schenectady 

Link-Belt Co., Chicago 


1009 Washing- 


Gears, Reduction 

Ganschow Co., Wm., 1009 Washing- 
ton Blvd., Chicago 

Moore Steam Turbine Corp., Wells- 
ville, N. ¥ 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Generating Sets 

General Elee. Co., Schenectady 


Rigeway Dyn. & Eng. Co., Ridgway, 

a. 

Generator Coolers 

American Blower Co., Detroit 

Buffalo Forge Co., Buffalo 

Ridgway Dyn. & Eng. Co., Ridgway, 
Pa. 

Sturtevant Co., B. F., Hyde Park, 
SLAaAss. 

Generators, Electric 

General Elec. Co., Schenectady 
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Kerr Turbine Co., Wellsville, N. Y. 

answer Dyn. & Eng. Co., Ridgway, 
a. 

Sturtevant Co., B. F., Hyde Park, 
ass. 


Terry Steam Turbine Co., Hartford 
Westinghouse Elec. & Mfg. Co., E 
Pittsburgh 


Governors, Pressure 


Northern Equip. Co., 110 W. llth 


St., Erie, Pa. 
Governors, Pum 
Chaplin-Fulton Mfe. Co., Pittsburgh 
Continental Valve & Equip. Co., 
Framingham, ass. 
Davis Regulator Co., G. M., Chicago 


Northern Equip. Co., 110 W. 11th 
St., Erie, Pa. 


Squires Co., E. C., E. 40th St., & 
Kelley Ave., Cleveland 


Wright-Austin Co., 321 W. Wood- 
bridge St., Detroit 
Graphite 


Garlock Packing Co., pers, a ee 
Greene Tweed & Co., N. 
U. S&S. Graphite Co., * Mich. 
Grates 
Gemetrens Mfg. Co., Suaeaete. oO. 
Babcock & Wilcox Co., N. ; 
Cokal Stoker Corp., hy 
Combustion Eng. Corp., N. Y. 
Cyclone Grate Bar Co,, Buffalo 
Delany & Co., P. Newburgh, N. Y¥ 
Flynn & Emrich Co., Baltimore 
McClave-Brooks Co., Scranton, Pa. 
Marion Mch. Fdry, & Supply Co., 
Marion, Ind. 


Neemes Bros., Troy, N. Y. 
Perfection Grate & Supply Co., 
Springfield, Mass. 


Vogt Mach. Co., Henry, Louisville, 
J. 


Grates, Round 


McClave-Brooks Co., Scranton, Pa. 


Gratings, Flooring & 7 


Irving Iron Wks. Co., L City, 
ms Se 

Grating, Steel 

Irving Iron Wks. Co., L. I. City, 
ae Be 

Grease 

Keystone Lub. Co., Phila 

Ohio Grease Co., Londonville, Ohio 


Vacuum Oil Co., ; A 
Waverly Oil Wks. So. Pittsburgn 


Grease Extractors 
Blackburn-Smith Corp., N. Y. 
Elliott Co., Jeannette, Pa. 
Griscom-ussell Co., N. Y. 


Grinders, Air & Elec., Portable 
Chicago Pneumatic Tool Co., N. Y. 


Hammers, Pneumatic 
Chicago Pneumatic Tool Co., N. Y. 
Ingersoll-Rand Co., N. Y. 


Heaters, Feed Water 
a og Shipbldg. 
em 

Cochrane Corp.. Phila, 
Elliott Co., Jeannette. 
Griscom-Russell Co., N. Y. 
Hoppes Mfg. Co. Springfield, 
Patterson-Kelley Co., N. Y. 
Permutit Co., N. Y. 
Ross Heater & Mfg. Co., Buffalo 
Swartwout Co., Cleveland 

bas igs | Cond. & Eng. Co., 


Corp., Bethle- 


Pa. 
Ohio 


Carteret, 


Heaters, 

ethichnas "Shipblag. Corp., 
hem 

Coen Co., San Francisco 

Griscom-Russell Co., a - 

Power Specialty Co., N. Y. 

Heating and Ventilating Systems 

Ruffalo Forge Co.. Buffalo 

Clarage Fan Co., Kalamazoo, Mich. 

Midwest Air 


Fiiters, N. Y. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Bethle- 


Hoists, Air 
Chicago Pneumatic Tool Co., N. Y. 


Hoists, 
Sullivan 


Portable : 
Machinery Co., Chicago 

Hoists, 

Sullivan 


Steam 
Machinery Co., Chicago 
Hoppers, Coal and Ash 


Allen, Sherman, Hoff Co., Phila. 


Baker, Dunbar Co., Cleveland ; 

Conveyors Corp. of America, Chi- 
eago 

Hose, Air 


Chicago Pneumatie Tool Co., N. Y. 


Liberty Mfg. Co., Pittsburgh 

Hose, Rubber a 

Quaker City "Rubber Co., Wissinom- 
ing, Phila 

U. S. Rubber Co., N. Y. 





Hose, Stea 
Liberty Mie. Co., Pittsburgh 


Hose, Tube Clea 
Liberty Mfg. Co. “Pittsburgh 


Hose, Water 
Liberty Mfg. Co., Pittsburgh 


Iee Machine Repairs ‘ 
Underwood Corp., H. B., Phila. 
Ice and Refrigerating Machinery 
(See Refrigerating Machinery) 


Indicators, Speed 
Biddle, James G., N. Y. 
Zernickow, O., N 


Indicators, Steam Engine 

Bacharach Indus. Ins. Co., 7008 
Bennett St., Pittsburgh 

Crosby Steam Gage & Valve Co.., 
Boston 


° . 


Injectors 
Jenkins Bros., N. 
Penberthy Injector om Detroit 


Insulation, Heat ; 
Carey Co., Philip, Lockland, Cinn. 
Celite Products Co., Chicago 


Lamps, Are 
General Elec. Co., Schenectady 


Lamps, Incandescent 


General Flec. Co., Schenectady 

Lubricants ; 

Keystone Lubricating Co., Phila. 

Ohio Grease Co., Londonville, Ohio 

Vacuum Oil Co., 

Lubricators, Force Feed 

Bethlehem Shipbuilding Corp., 
Bethlehem, Pa. 

a & Co., S, F., Fort Wayne, 
na. 

Greene, Tweed & Co., N. Y. 

Ingersoll-Rand Co., N. Y. 

Lunkenheimer Co., Cincinnati 

Penberthy Injector Co., Detroit 

Powell Co., Wm., Cincinnati 

Lubricators, = ¥ Flow 

oper & Co., S, F., Fort Wayne, 
nd. 


Machine Work, Special 
Griscom-Russell Co., 

Lammert & Mann Co., Chicago 
Magnolia Metal Co., ww 


Metal Bearing ; 
Hoyt Metal Co., St. Louis 


Meters, Air 

Bailey Meter Co., 2011 E. 46th 
St., Cleveland ; 

Builders Iron Fdry., Providence 

General Elec. Co., Schenectady 

Republic Flow Meters Co., 2222 
Diversey Parkway, Chicago 


Meters, Boiler 

Bailey Meter Co., 2011 E. 46th St., 
Cleveland 

Republic Flow Meters Co., 
Diversey Parkway, Chicago 


Meters, Coal 
Bailey Meter Co., 
Cleveland 


Meters, Electric 

General Elect. Co., Schenectady 

Westinghouse Elec. & Mfg. Co., E. 
Pittsburgh 


Meters, Feed Water 

Bailey Meter Co., 2011 E. 46th St.. 

Builders Iron Fdry., Providence 
Cleveland 

Republic Flow Meter Co., 
Diversey Parkway, Chicago 

Yarnall-Waring Co., Mermaid Ave., 
Phila. 


Meters, Flow 

Bailey Meter Co., 2011 46th St., 
Cleveland 

Builders Iron Fdry., Providence 

Cochrane Corp., Phila. 

General Elect. Co., Schenectady 

Republic Flow Meters Co., 2222 
Diversey Parkway, Chicago 

bie -Waring Co., Mermaid Ave., 
hila. 


onn0o 
ae 


2011 E. 46th St., 


aooo 
id 


Meters, Gas 

Bailey Meter Co., 2011 E. 46th St., 
Cleveland 

Builders Iron Fdry., Providence 

General Elec. Co., Schenectady 

Republic Flow Meters Co., 2222 
Diversey Parkway, Chicago 


Meters, Oil 

Builders Iron Fdry., Providence 
General Elec. Co., Schenectady 
Republic Flow Meters Co., 2222 


Meters, Steam 
Bailey Meter Co., 
Cleveland 
Builders Iron Fdry., Providence 
General Elec. Co., Schenectady 
Republic Flow Meters Co., 2222 
Diversey Parkway. Chicago 


2011 E. 46th St., 





Vol. 59, No. 26 





Meters V-Notch 
Bailey Meter Co., 2011 E. 46th St., 
Cleveland 
Cochrane Corp., Phila. 
Ls ~tabeata Co., Mermaid Ave., 
a. 


Meters, ‘Wate 

Bailey Meter. Co., 2011 E. 46th St., 
Cleveland 

Cochrane Corp., Phila. 

Hoppes Mfg. Co., Springfield, Ohio 

Republic Flow Meters Co., 2222 
Diversey Parkway, Chicago 

—— -Waring Co., Mermaid Ave., 


Motors, Electric 
General Elec. Co.. 


Schenectad 
Ridgway Dyn. & d 


a Eng. Co., Ridgway, 
Sturtevant Co., B. F., Hyde Park, 
ass. 


Westinghouse Elec. & Mfg. C E 
Pittsburgh en oe 


Motors, Water 
Roto Co., Hartford, Conn. 


Oil and Grease Cups 
Keystone Lub. Co.., 
Lunkenheimer Co., 
Ohio Grease Co., 


Phila. 
Cincinnati 
Loudonville, Ohio 


Penberthy Injector Co., Detroit 
Powell Co., Wm., Cincinnati 
Oil, Lubricating 


Keystone Lub. Co., 
Vacuum Oil Co., N. 


Oil Reclaimers 
Bowser & Co., 
Ind. 


Oil Reservoirs 

Burt Mfz. Co., Akron, Ohio 

Coatesville Boiler Works, 
ville, Pa. 


Phila. 
¥. 


S. F., Fort Wayne 


Coates- 


Oilers, Sight Feed and Multiple 
Bowser & Co., S. F., Fort Wayne, 
n 


Lunkenheimer Co., Cincinnati 
Nugent & Co., Wm. W., Chicago 


Oilers, Telescopic and Centrifugal 
— & Co., S. F., Fort Wayne, 


senses & Co., Wm. W., Chicago 


Oiling Devices and System 
Bowser & Co., S. F., Fort "eves. 


In 
Burt Mfg. Co., Akron, Ohio 
Elliott Co., Jeannette, Pa. 
Nugent & Co., Wm. W., Chicago 


Packing, Asbestos 


~~ oo Focmins & Supply Co., 
Chica 


Garlock ‘Packing Co., Palmyra, N. Y. 


Packing, Flax 
Chestertun Co., A. W., Boston 


Packing, Centrifugal Pump 
Garlock Packing Co., Palmyra, N. Y 


Packing, Cylinder 
Chesterton Co., A. W., Boston 


Packing, Hydraulic 

Chesterton Co., A. Boston 
Garlock Packing Co., Palmyra, N. 
Walker & Co., Ltd., James, N. Y. 


Packing, Metallic 
France Packing Co., Phila. 
oe Packing Co., Palmyra, 


Merrill & Co., Wm. B., Boston 
Walker & Co., Ltd., James, N. ¥Y 


Packing, Metallic, Flexible 


Garlock Packing Co., Palmyra, 
Bw. z. 

Packing, Piston 

Chesterton Co., A. W., Boston 

—-—~ Packing Co., Palmyra, 

U. S. Rubber Co., N. Y. 


Packing, Pump Valve 


Garlock Packing Co., Palmyra, 
wm. Y. 


Packing, Rod 


Chesterton Co., A, W., Boston 
France Packing Co., Phila. 
Cae Packing Co., Palmyra, 


Greene, Tweed & Co., N. Y. 
Merrill & Co., Wm. B., Boston 
N. Y. Belting & Packing co.. W.Y¥ 
Quaker City Rubber Co., Wissinom 
ing, Phila. 
S. Rubber Co., N. Y. 


Packing, Sheet 
Advance oF aching & Supply Co 


Chicag 
Garlock "pecking Co., Palmyra, 
N. Y NW. Y. 


Greene, Tweed & Co., 

Jenkins Pros., : 2 ; 

im. Bs Belting” & Packing Co., N. 

Quaker City Rubber Co.., Wissinom 
ing, Phila. 

U. S. Rubber Co., 


.. ¥. 
Walker & Co. T.td.. Tames. N. Y. 
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A 28x36 in. Nordberg Uniflow Engine direct connected to a 1125 kva. generator installed in the plant of 
Carr, Ryder and Adams, Dubuque, Ia. Engine is operating on steam at 160 pounds pressure, 100 degrees 
superheat and exhausting against high back pressure, the exhaust being used for lumber drying. 


Nordberg Uniflow Engines 


—meet the requirements of industrial plants 


The generation of power for industrial plants, 
especially where steam is required for heating 
or process work, necessitates the selection of 
equipment designed to meet specific conditions. 
Where exhaust steam is utilized and where high 
steam and back pressures are maintained, the 
Nordberg Uniflow engine permits an attainment 
in overall efficiency unequalled by any other 
type of prime mover. 


The design and construction is of the same high 
degree as that which has always characterized 
Nordberg steam engines. Valves that are de- 
signed and constructed to stay steam tight 
indefinitely, floating piston, provision for either 
condensing and non-condensing operation and 
many other features make these engines supreme 
for any industrial service, especially where the 
operating conditions are unusual or severe. 


Let us tell you more about the many interesting and superior 
features. Send for Bulletin R-1, describing these engines in detail 


Nordberg Manufacturing Company 


Milwaukee, Wisconsin 








Uniflow Engines 


Condensers 


Corliss Engines 


Compressors 











NORDBERG 


MACHINERY 








Blowing Engines 
Mine Hoists 





Diesel Engines 


Special Machinery 
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Packing, Valve, Steam | 
France Packing Co., Phila. 
Gago Packing Co., Palmyra, 


Paints 
Nitrose Co., Peoria, Til. 
Wailes Dove-Hermiston Corp., N. Y. 


Pipe 

ipwoet Piping & Supply Co., St. 
4ouls 

.— Valve & Mfg. Co., Pitts- 
our 

Power Piping Co., 681 Beaver Ave., 
N. S., Pittsburgh 


Steere Eng. Co., Detro 
Urbauer Atwood " St. Louis 


Pipe Bending ; 
American Pipe Bending Machine Co., 


Boston 

National Valve & Mfg. Co., Pitts- 

Pittsburgh Piping & Equip. Co., 
Pittsburgh 


Pipe, Brass and Copeee 
Scovill Mtg. Co., aterbury, Conn. 


Pipe Coils 


Abendroth & Root pits. Co., N. ¥. 
Superheater Co., i 


Pipe Cutting and Threading 


Machines 
Curtis & Curtis Co., Bridgeport 
Toledo Pipe Threading Mach. Co., 
Toledo 
Trimont Mfg. Co., Roxbury, Mass. 
Pipe Fittings 
Continental Valve & Equip. Co., 


Framingham, Mass. 
Jefferson Union Co., Lexington, 

Mass. 
Pittsburzh Piping 


& Equip. Co., 
Pittsburgh 


Steere Engineering Co., Detroit 
Walworth Mfg. Co., Boston 

Pipe Joint Paste 

Key Boiler Equipment Co., E. St. 


Louis, Il. 


Pipe Spiral, Riveted 
Abendroth & Root Mfg. Co., N. Y. 


Pipe, Welded and Seamless 

Steere Eng. Co., Detroit 

Piping Contractors 

Midwest Piping & Supply Co., St. 
Louis 

National Valve & Mfg. Co., Pitts- 
burgh 

Pittsburgh Valve Fdry & Constr. 
Co., Pittsburgh 

Steere Eng. Co., Detroit 

‘Urbauer Atwood Co., St. Louis 


Piping, Fabricators 

Midwest Piping & Supply Co., St. 
Louis 

National Valve & Mfg. Co., Pitts- 
burgh 

Pittsburgh Valve Fdry. & Constr. 
Co., Pittsburgh 

Steere Eng. Co., Detroit 

Urbauer Atwood Co., St. Louis 

Piping, High Pressure 

Midwest Piping & Supply Co. St. 
Louis 

National Valve & Mfg. Co., Pitts- 
burgh 


Pittsburch Piping 
Pittsburgh 
Pittsburgh Valve 
Co., Pittsburgh 
Steere Eng. Co., 
Urbauer 


& Equip. Co., 
Fdry. & Constr. 


Detroit 


Atwood Co., St. Louis 


Pneumaiie Tool Air Filters 
Midwest Air Filters, N. Y. 


Pneumatic Tools 
Ingersoll-Rand Co., N. Y. 


Power Transmission Machinery 
Allis-Chalmers Mfg. Co., Milwaukee 
Link Be.t Co., Chicago 

Morse Chain Co., Ithaca, N. Y. 


Pulleys 

Caldwell Co., W. E., Louisville, Ky. 
Greene, Tweed & Co., N. Y. 

Link Belt Co., Chicago 


Pumps, Air 
Croll-Reynolds Eng. Co.. N. Y. 
Elliott Co., Jeannette, Pa 


Wheeler Mfg. Co., C. H., Phila. 


Pumps, Boiler Feed 


Allis-Chalmers Mfg. Co., Milwaukee 


Bethlehem Shipbuilding Corp., Beti- 
lehem, Pa. 

Coppus Eng. Corp., Worcester 

Deming Co., Salem. Ohio 

Earle Gear & Machine Co., Phila. ° 

Ingersoll-Rand Co., N.Y. 


Lecourtenay Co., Newark, N. J. 
McGowan Co., J. H., Cincinnati 
Moore Steam Turbine Corp., Wells- 


ville, N. 
Platt. Tron Whks.. Davton. Ohio 


Buying—P O W E R—Section 


Vogt Brothers Mfg. Co., Louisville 


Warren Steam Pump Co., Warren, 
Mass. 

Pumps, Centrifugal 

Allis-Chalmers Mfg. Co., Milwaukee 


Bethlehem Shipbuilding Corp., Beth- 
lehem, Pa. 

Buffalo Forge Co., Buffalo 

Coppus Eng. Corp., Worcester 

De Laval Steam Turbine 
Trenton : 

Earle Gear & Machine 

Ingersoll-Rand Co., N. ; 

Kingsford yer. & Mach. 
Oswego, 

Lecourtenay Co. "Newark, N. J. 

McGowan Co., Z. . Cincinnati 

Manistee Iron Works Co., 
Mich. ; 

Moore Steam Turbine Corp., 
ville, N. Y. 

Taber Pump Co., Buffalo 

Terry Steam Turbine Co., Hartford, 

Worthington Pump & Mchy. Corp., 


Co., 
Phila. 
Co., 


Co., 
Y 


Manistee, 


Wells- 


Pumps, Condenser 

Elliott Co., Jeannette, Pa. 

Pumps, Deep Well 

Deming Co., Salem, Ohio 

Westco-Chippewa Pump Co., 
port, Iowa 


Pumps, Force Feed (See Lub.) 
Pumps, Fuel Oil Service 
Bethlehem Shipbldg. Corp. 
lehem, Pa. 
Dean Bros. Co., 
Pumps, Mine 
Allis-Chalmers Mfg. Co., 


Ingersoll-Rand Co., 
Vogt Brothers Mfg. Co. Louisville 


Pumps, Oil 


Daven- 


Beth- 


Indianapolis 


M ilwaukee 


Bethlehem Shipbldg. Corp., Beth- 
lehem, Pa. 
Coen Co., Can Francisco 


Dean Bros. Co., Indianapolis 
Vogt Brothers Mfg. Co.. Louisville 


i: ae Pump & Mchy. Corp., 
Pumps, Power 

Buffalo Steam Pump Co.. Buffalo 
Dean Bros. Co., Indianapolis 
Deming Co., Salem, Ohio 
McGowan Co., §. H., Cincinnati 


Platt Iron Works, Dayton, 
Warren Steam Pump Co., 
Mass. 


Ohio 
Warren, 


Pumps, Rotary 
Taber Pump Co., Buffalo 


Pumps, Steam 
Bethlehem Shipbldg. Corp., Beth- 
lehem, L. 


Buffalo Steam Pump Co.., 


Buffalo 
McGowan Co., J. H., 


Cincinnati 


Manistee Iron Wks. Co., Manistee, 
Mich. 

Vogt Brothers Mfg. Co., Louisville 

Warren Steam Pump Co., Warren, 
Mass. 

Westes-Chippewa Pump Co., Daven- 
port, Iowa 

Worthington Pump & Mchy. Coro., 
a 2 

Pumps, Turbine 

Allis-Chalmers Co., Milwaukee 

Bethlehem Shipbldg. Corp., Beth- 


lehem, Pa. 


Kerr Turbine Co., Wellsville, N. Y. 


Moore Steam Turbine Corp., Wells- 
ville, N. Y. 

Terry Steam Turbine Co., Hartford 

Pumps, Vacuum 

Bury Compressor Co., 1714 Cas- 
cade St.. Erie, Pa 


Croll-Reynolds Eng. Co., N. Y. 

Elliott Co., Jeannette, Pa. 

Ingersoll-Rand Co., N. Y. 

Sullivan Machy. Co., Chicago 

es Steam Pump Co., Warren, 
Mass. 


Pumps, Water-Works 
Allis-Chalmers Mfg. Co.. 


Milwaukee 
McGowan Co., 


J. H., Cincinnati 


Purifiers, Feed Water 


Cochrane Corp., Phila.. ¢ 

Hoppes Mfg. Co., Springfield, Ohio 

Permutit Co.. N: 

Webster & Co., Warren, Camden, 
N. J. 

Yarnall-Waring Co., Mermaid Ave., 
Phila.. Pa. 

Purifiers, Steam 

Andrews-Bradshaw Co., Pittsburgh 

Pyrometers 

Bacharach Industrial Inst. Co., 7008 
Bennett St.. Pittsburgh 

Bristol Co., Waterbury 

grown. Instrument Co.. Phila. 

Tagliabue Mfg. Co., C. J., Brooklyn 

Taylor Instrument Co’s, Rochester 

Uehling Instrument Co., Paterson, 

Recorders, Draft 

Bacharach Industrial Inst. _ Uo., 
7008 Bennett St.. Pittshurch 


Recorders, Vacuum _ 
Bacharach Industrial 
7008 LEennett St., 


Inst. Co., 
Pittsburgh 
Refrigerating Machinery 

Carbondale Mach. Co., Carbondale, 


Pa 
Ingersoll-Rand Co., N. Y. 
Vogt Machine Co., Henry, Louisville 
York Mfg. Co., ‘York, Pa. 


Regulators, Blower 
McClave-Brooks Co., Pa. 
Regulators, Damper, Draft and Fan 
Atlas Valve Co., Newark, N. J 
Canady Eng. Co., N. 
Carrick Engineering Co.. 
Hagan Corp., Pittsburgh ; 
Powers Regulator Co., Chicago 


Regulators, Feed Water | 
Continental Valve & Equip. 
Framingham, Mass. 
Mason Regulator Co., 
Northern Equip. Co., 
St., Erie, Pa. 
Squires Co., E. C., 
Kelley <Ave., 


Scranton, 


Chicago 


Co., 


Boston 
110 W. llth 


E. 40th St. & 
Cleveland 


Regulators. Pressure 

Carrick Engineering Co., Chicago 
Chaplin-f'ulton Mfg. oe pittsburgh 
Davis Regulator Co.., , Chicago 
Engineer Co., N. 

Mason Regulator Co., Boston 


Powers Regulator Co., Chicago 
Squires Co., E. C., E. 40th St. 
Kelly Ave., Cleveland 
Tagliabue Mfg. Co., C. J.. 
Taylor Instrument Co’s., 
Watson & McDaniel Co., 


and 


Brooklyn 
Rochester 
Phila. 


Regulators, Pump 
Continental Valve & Equip. Co., 
Framingham, Mass. 


Edward Valve & Mfg. Co., E. 
Chicago, Ind. 

Mason Regulator Co., Boston 

Northern Equip. Co., 110 W. 11th 


St., Erie, Pa. 
Squires Co.. E. 
Kelly Ave., 


Regulators, Temperature 

Powers Regulator Co., 2771 Green- 
view Ave., Chicago 

Sareo Co., N. Y. 

Tagliabue Mfg. Co., C. J. Brooklyn 

Taylor -Instrument Co’s, Rochester 


C., E. 40th St., 
Cleveland 


and 


Repairs, Engine 


Fitchburg Steam Engine Co., Fitch- 
burg, Mass. : 
Underwood Corp., H. B., Phila. 


Rheostats 
General Elec. Co., Schenectady 


Roofing 
Asbe sos Shingle Slate & Sheathing 
Co., Ambler, Pa. 


Rope 


Taertoen Mfg. Co., Brooklyn 


Rope Transmission 


American Mfg. Co., Brooklyn 


Hunt Co., C. w., West New 
Brighton, N. Y. 

Rope, Wire 

American Mfg. Co., Brooklyn_ | 

American Steel & Wire Co., Chicago 

ee ge Goods 2 
Y. Belting & Packing Co., N. Y. 


ai iker City Rubber Co., Wissino- 
ming, Phila. 
Sereens, Shaking and Revolving 


Gifford-Wood Co., Hudson, N. Y. 


Sereens, Water Intake 
Link-Belt Co., Chicago 


Second-hand Equipment 


Briggs, Marvin 
Cook, J. G. 
Davis, J. F. 


Fuerst Friedman Co. 

Harris Sons Co., Inc., Frank 
Kansas City Power & Light Co. 
Kehoe, Robt. P. 

Miami Power Co. 

Moorhead Electric Machinery Co. 
Nashville Industrial Corp. 
O’Brien Mchy. Co. 

Phoenix Utility Co. 

Power Mchy. Exchange 

Randle Machinery Co. 
Sachsenmaier, Geo. 

Scheinert Co., 

Tanenbaum Son & Co., I. 

Tarr, Inc., Louis A. 

Tate. Fisher & Rice Co. 
Torrence J. F 


Separators, Air 

Direct Separator Co., Syracuse 
Elliott Co. Jeannette, Pa. 
Griscom-Russell Co., 


Separators, Ammonia 

Elliott Co., Jeannette. Pa. 
Gifford-Wood Co., Hudson, N. Y. 
United Mach. & Mfg. Co.. Canton. O. 
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Separators, Oil 

Direct Separator Co., Syracuse 
Elliott Co., Jeannette, Pa. 
Griscom-Russell Co., N. Y. 


Cochrane Corp., Phila. 
Swartwout Co., Senet 
United Mach. Mfg. of 
Wright-Austin Co., 32 


Canton, O. 
Ww 
bridge St., Detroit 


Wood- 


Separators, Steam 
Andrews-Bradshaw Co., 
Ave., Pittsburgh 
Cochrane Corp., Phila. 

Direct Separator Co., Syracuse 
Elliott Co., Jeannette, Pa. 
Griscom-Russell Co., N. Y. 
——- & Co., W. H., Wilkes- 
arre 
Patterson-Kelly Co., N. Y. 
Swartwout Co., Cleveland 
United Mach. & Mfg. Co., Canton, O. 
Wright-Austin Co., Detroit 


530 Fourth 


Skimmers, Boiler 


Yarnall-Waring Co., Mermaid Ave., 


Phila. 
Soot Blowers 
Diamond Power Spec. Co., Detroit 
Vulean Soot Clean. Co., Webster 


Bldg., Du Bois, Pa. 


Spray Nozzles 
(See Cooling Plants and Ponds) 


Stacks, Concrete 
Wiederholdt Cons. Co., St. Louis 


Stacks, Metal 

Heine Boiler Co., St. Louis 

Schutte & Koerting, Phila. 

Smith & Son Co., S., Paterson, N. J. 

= 4 Wks.. 1500 Cascade St., 
rie 

Walsh & Weidner Boiler Co., Chat- 

tanooga 

Stacks, Radial Brick 

American Chimney Corp., N. Y. 

Ballard, Sprague & Co., ¥. 

Continental Chimney Co.. 


} Chica go 
Wiederholdt Cons. Co., 


St. Louis 


Stair Steps, Safety 


Irving Iron Wks., "oo. L. I. City 


Steel Plate Work 

Blaw-Knox Co., Pittsburgh 

Erie City Iron ‘Wks., Erie, Pa. 

Heine Boiler Co., St. Louis 

Union Iron Wks., 1500 Cascade St., 
Erie, Pa. 


Stokers, Chain and Traveling Grate 
Babcock & Wilcox Co., N. Y. 
Combustion Engineer. Corp., N. Y¥ 
Hilinois Stoker Co., Alton, Il. 

Laclede Stoker Co., St. Louis. 
Rosedale Fdry. & Mach. Co.. 
United Mach. & Mfg. 


Mo 
Pitts. 
Co., Canton, O. 


Stokers, Hand Operated 

Armstrong Mfg. Co., Springfield, O 

Cokal Stoker Corp., Chicago 

Flynn & Emrich Co.. Baltimore 

Gibby Engineering Co., E. Boston 

Hofft Co., M. A., Indianapolis 

Marion Mch. Fdry. & Supply 
Marion, Ind. 

McClave-Brooks Co., Scranton, Pa 

Perfection Grate & Supply Co., 
Springfield, Mass. 


Ce.. 


Stokers, Hopper Feed, Hand 
Operated 

McClave-Brooks Co., Scranton, Pa. 

Vogt Brothers Mfg. Co., Louisville 


Stokers, Overfeed, Iron Inclined and 
“yw” Types 

Armstrong Mfg. Co., Springfield, O. 

Cokal Stoker Corp., Chicago 

Detroit Stoker Co., Detroit 

McClave-Brooks Co., Scranton, Pa. 

Westinghouse Elec. & Mfg. Co., 
E. Pittsburgh 


Stokers, Underfeed, Multiple Retort 

American Engineer Co., Aramingo 
& Cumberland Sts., Phila. 

Detroit Stoker Co., Detroit 

Riley Stoker Co., Sanford, Worcester 

Westinghouse Elec. Mfg. Co., 
E. Pittsburgh 


Stokers. Underfeed, Single Retort 

Coka! Stoker Corp., Chicago 

Combustion Engr. Corp., N. Y. 

Detroit Stoker Co., Detroit 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Strainers, Oil 
Bethlehem Shipbuilding Corp., Beth- 


lehem, Pa 
Bowser & Co., S. F., Ft. Wayne, Ind 
Coen Co., San Francisco 


Elliott Co., Jeannette, 
Griscom- -Ruseell Co. .N 


Pa. 
z. 
Sarco Co 


Strainers, Pump Suction 
Blackburn-Smith Corp., N. Y¥ 
Elliott Co., Jeannette, Pa. 


Newman Mfe. Co.. N. Y. 
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“We have increased 
super-heat 30 
degrees 


through the use of Diamond ‘‘Valv- 
in-Head”’ soot blowers;’'says a prom- 
inent Central Station operating ex- 
ecutive. He figures that this addi- 
tional 30° of superheat means ap- 
proximately 3% increase in turbine 
efficiency. A 3% increase in turbine 
efficiency is a remarkable gain and 
brings enormous return on the in- 
vestment necessary to equip and 
operate Diamond ‘‘Valv-in-Head’”’ 
soot blowers. 


ibs mre te 














Wk tists idssistice ars 





An interesting new booklet is 
yours for the asking. Request Bul- 
letin 207. 


Patent Notice! Soot Blowers having auto- 
matically operated valves were originated, 
developed and commercially introduced by 
us, and are covered by Patents issued and 
pending. Infringements of these patents 
will be prosecuted. 





Diamond Power Specialty Corporation 
DETROIT, MICHIGAN 
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Strainers, Water 

Blackburn-Smith Corp., N. Y. 

Elliott Co., Jeannette, Pa. 

Rosedale Fdry. & Mach. Co. Pitts- 
burgh, Pa. 

Sarco Co., N. Y. 


Superheaters 

Babcock & Wilcox Co., N. Y. 
Heine Boiler Co., St. Louis 
Power Specialty Co., N. Y. 
Superheater Co., N. Y. 


Switchboards 

General Elec. Co., Schguestety 

Westinghouse Elec. & Mfg. Co., 
E. Pittsburgh 


Switches and Circuit Breakers 
General Elec. Co., Schenectady 


Tachometers 

Biddle, James G., Phila 
Brown Instrument Co., Phila. 
Zernickow, O., N. Y. 


Tanks 

Caldwell Co., W. E., Louisville 

Erie City Iron Wks., Erie 

Heine Boiler Co., St. Louis 

Steere Engr. Co.. Detroit 

Cae Iron Wks., 1500 Cascade St., 
arie 

Walsh & Weidner Boiler Co., Chat- 
tanooga 

Wiederholdt Constr. Co., St. Louis 


Tanks, Copper 
Hercules loat Wks., Springfield, 
Mass. 


Tape 
General Elec. Co., Schenectady 


Thermometers 

Amer. Schaeffer & Budenberg Corp., 
Brooklyn 

Brown Instrument Co., Phila. 

Sareo Co., N. 

Tagliabue Mfc. o., C. J., Brooklyn 

Taylor Instrume ue Co’s, Rochester 


Thermometers, Flue Ga 
Bailey Meter Co., S011 E. 46th St., 
Cleveland 


Thermometers, Recording 

Amer. Schaeffer & Budenberg Corp., 
Brooklyn 

Bailey Meter Co., 2011 E. 46th St., 
Cleveland 

Sarco Co., N. Y. 

Taylor Instrument Co’s, Rochester 


Transformers 
Allis-Chalmers Mfg. Co... Milwaukee 
General Elec. Co., Schenectady 


Gransformers, Speed 
Granschow Co., Wm., 1009 Wash- 
ington Blvd., Chicago 


Transmission Machinery — 
(See Power Transmission Mach,) 


Traps, Compressed Air 

Armstrong Mach. Wks., Three 
Rivers, Mich. 

Sterling Engr. & Mfg. Corp., Boston 

Templeton Mfg. Co., Boston 


Traps, Grease 


Armstrong Mach. Wks., Three 
Rivers, Mich. 


Traps, Non-Return 

Armstrong Mach. Wks., Three 
Rivers, Mich. 

Bunty , Seam Trap Co., Nashua. 


Sarco Co., N. Y. 
Sterling Ener. & Mfg. Corp., Boston 
Templeton Mfg. Co., Boston 


Traps, Radiator 

Amer. Schaeffer & Budenberg Corp., 
Roston 

Cochrane Corp., Phila. 

Golde n-Anderson Valve — Specialty 

1217 Fulton Bldg., Pittsburgh 

Jonkine Bros., N. Y. 

Morehead Mfg. Co., Detroit 

Sarco Co., N. Y. 

Schutte & Koerting Co., Phi 

Squires &,; Cc. E., EB. 40th 1S. and 
Kelly Ave.. Cleveland 

Swartwout Co., Cleveland 

Templeton Bros., Ine., Boston 

Watson & McDaniel Co., Phila. 

Wricht-Austin Co., 321 W. Wood- 
bridge St., Detroit 


Traps, Return 

Bundy Steam Trap Co., Nashua, 
N. H. 

Morehead Mfg. Co., Detroit 

Sterling Ener. & Mfg. Co., Boston 

Templeton Bros., Boston 

Templeton Mfg. Co., Boston 


Traps, Steam 

Armstrong Mach. Wks., Three 
Rivers, Mich. 

Bunty Steam Trap Co., Nashua, 


Cochrane Corp., Phila. 

Davis Regulator Co., G. M., Chicago 

Elliott Co.. Jeannette, Pa. 

Golden-Anderson Valve  Svecialty 
Co., 1217 Fulton Bidg., Pitts. 

Nason Mfg. Co., N. Y. 
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Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 5 

Powers Regulator Co., Chicago 

Reliance Gauge Column Co., Cleve- 
land 

Sarco Co., N. Y. 

Schutte & Koerting, Phila. 

Squires Co., C. E., E. 40th St. and 
Kelly Ave., Cleveland 

Sterling Engr. & Mfg. Corp., Boston 

Templeton Mfg. Co., Boston 

Wright-Austin Co., 321 W. Wood- 
bridge St., Detroit 

Yarnali-Waring Co., Mermaid Ave., 
Phila. 


Traps, Superheated Steam 
Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Traps, Vacuum 

Armstrong Mach. Wks., Three 
Rivers, Mich. 

Bundy Steam Trap Co., Nashua, 


Morehead Mfg. Co., Detroit 

Sarco Co., N. 

Sterling Ener. & Mfg. Corp., Boston 
Templeton Bros., Boston 
Templeton Mfg. ‘Co., Boston 


Tube Cleaners, Boiler 


Chesterton Co., A. W., Boston 
Liberty Mfg. Co., Pittsburgh 
Rosedale Fdry. & Mach. Co., Pitts. 
Roto Co., Hartford, Conn. 

Ruggles & Ruggles, Chicago 
Scovill Mfg. Co., Waterbury, Conn. 
Wheeler Cond. & Engr. Co., Carteret, 


Tubing 
Scovill Mfg. Co., Hartford, Conn. 


Turbines, Steam 

Allis-Chalmers Mfg. Co., Milwaukee 

Carling Turbine Blower Co., 104 
Harding St., Worcester 

Cochrane Corp., Phila. 

Coppus Eng. Corp., Worcester 

De Laval Steam Turbine  Co., 
Trenton, N. J. 

General Elec. Co., Schenectady 

Kerr Turbine Co., Wellsville, N. Y. 

Moore Steam Turbine Corp., Wells- 
ville, we 

Ridgway Dyn. & Eng. Co., Ridgway, 


Sturtevant Co., B. F., Hyde Park, 


Ma 

Sery ‘Steam Turbine Co., Hartford, 

Conn. 

Westinghouse E. & M. Co., E. Pitts. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Turbines, Water 
Allis-Chalmers Mfg. Co., Milwaukee 


Tnions and Union Fittings 

Bowser Co., S. F., Ft. Wayne, Ind. 

Continental Valve & Equip. Co., 
Framingham, Mass. 

Dart Mfg. Co., E. M., Providence 

Edward Valve & Mfg. Co 
E. Chicago, Ind. 

Jefferson Union Co., Lex., Mass. 

Lunkenheimer Co., Cincinnati 


Valve Control, Electric 

Chapman Valve Mfg. Co., 
Orchard, Mass. 

Dean Ltd., Payne Stamford, Conn. 

Pittsburgh Valve Fdry. & Constr. 
Co., Pittsburgh 


Valve Disk 
Garlock Packing Co., Palmyra, N. Y. 
Jenkins Bros., N. Y. 


Indian 


Valve Reseating Machine 
Leavitt Machine Co., Orange, Mass. 


Valves, Ammon 
Reading Steel _—_ Co., Bridge- 
port 


Valves, Automatic Air 
Sterling Engr. & Mfg. Corp., Boston 
Templeton Mfg. Co., Boston 


Valves, Automatic Cutoff 

Elliott Co., Jeannette, Pa. 

Golden-Anderson Valve _ Specialty 
Co., 1217 Fulton Bldg., Pittsburgh 


Valves, Back Pressure 

Davis Reg. Co., G. M.. Chicago 
Griscom-Russell Co., N. ¥ 
Jenkins Bros., 


Valves, Balanced 
Davis Reg. Co., G. M., Chicago 


Valves, Blowoff 

Chapman Valve Mfg. Co., 
Orchard. Mass. 

Edward Valve & Mfg. Co., E. 
Chicago, Ind. 

Elliott Co., Jeannette, Pa. 

Homestead Valve Mfg. Co., Home- 
stead, Pa. 

Jenkins Fros., N. Y. 

Lunkenheimer Co., Cincinnati 

Powell Co., Wm., Cincinnati 


Reading Steel Casting Co., Bridge 
nort. 


Indian 


Yarnall-Waring Co., Mermaid Ave., 
Phila. 


Valves, Brass and Iron Body 

= & Co., S. F., Fort Wayne, 
nd. 

Chapman Valve Mfg. Co., Indian 
Orchard, Mass 

| Valve Mfg. Co., Home- 


stead, 
Tine Mfg. Co., 


Kenned 

Pittsburgh Piping & Equip. Co., 
Pittsburgh . ‘ 

Reading Steel Casting Co., Bridge- 
port 


Elmira, 


Valves, Bypass 

Chapman Valve Mfg. Co., 
Orchard, a, 

Jenkins Bros. } o 

Reading Steel’ Gasting Co., Bridge- 
port 


Indian 


Valves, Check r 

Chapman Valve Mfg. Co., Indian 
Orchard, Mass. : 

Davis Reg. Co., G. M., Chicago 

Jenkins Bros., N. Y. 

comewy Valve Mfg. Co., Elmira, 


Edward Valve & Mfg. Co., E. 
Chicago, Ind. 

Greene, Tweed & Co., N. Y. 

Golden-Anderson Valve _ Specialty 

1217 Fulton Bldg., Pittsburgh 

Lunkenheimer Co., Cincinnati 

ee Steel Casting Co., Bridge- 
por 


Valves, Electrically Operated 

Chapman Valve Mfg. Co., 
Orchard, Mass. 

Dean Ltd., Payne Stamford, Conn. 

Pittsburgh Valve Fdry. & Constr. 
Co., Pittsburgh 

Reading Steel Casting Co., Bridge- 
port 


Indian 


Valves, Exhaust Relief 

Chapman Valve Mfg. Co., Indian 
Orchard, Mass. 

Davis Reg. Co., G. M., Chicago 

Cochrane Corp., Phila 

Jenkins Bros., N. Y 


Valves, Float 

Davis Reg. Co., G. M., Chicago 

Golden-Anderson Valve _ Specialty 
Xo., 1217 Fulton Bidg., Pittsburgh 

Homestead Valve Mfg. ‘Co., Home- 
stead, Pa. 

bie 4 -Waring Co., Mermaid Ave. 


Valves, Gate 


Chapman Valve Mfg. Co., Indian 
Orchard, Mass. 

Greene, Tweed & Co., N. Y. 

Jenkins RBros., £ 

came Valve Mfg. Co., Elmira, 


Lunkenheimer Co., 

Nelson Mig. Co., Phila 

New Bedford Valve Mfg. Co., New 
Bedford, Mass. 

Pittsburgh Piping & Equip. Co., 
Pittsburgh 

Pittsburgh Valve Fdry. & Constr. 
Co., Pittsburgh 

Powell Co., Wm., Cincinnati__ 

~~ Steel Casting Co., Bridge- 


ort 
Schutte & Koerting, Phila. 


Valves, Globe 
Edward Valve & Mfg. Co., E. 
hiecaro, Ind. 
ar “ay Anderson Valve Specialty 
217 Fulton Bidg., Pittsburgh 
Jeuttine “Bros., N. 
Kennedy Valve Mfg. Co., 


Cincinnati 


Elmira, 


Lunkenheimer Co., Cincinnati 

New Bedford Valve Mfg. Co., New 
Bedford, Mass. 

Powell Co., Wm., Cincinnati 

Reading Steel Casting Co., Bridge- 
port 


Valves, Hydraulic 


Chapman Valve Mfg. Co., Indian 
Orchard, Mass. 
Kennedy Valve Mfg. Co., Elmira, 


Reading Steel Casting Co., Bridge- 
port 
Vogt Machine Co., Henry, Louis- 
ville, Ky. 
Yarn: = -Waring Co., Mermaid Ave., 
ila. 


Valves, Hydromatic 
Swartwout Co., Cleveland 


Valves, Non-Return Stop 
Edward Valve & Mfg. Co., E. 
Chicayo, Ind. 

Elliott Co., Jeannette, Pa. 

ar: ay Anderson Valve _ Specialty 
1217 Fulton Bldg., Pittsburgh 

a .“t Bros., ¥. 

Lunkenheimer Co., Cincinnati 

Schutte & Koerting, Phila. 


Valves, Plu 
Merco Nordstrom Valve Co., San 
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Valves, vou 

=a & , S. F., Fort Wayne, 
nd. 

Garlock Pocking Ge. Bi FB. 

Jenkins Pro N. 

Johns- Manville Inc., N. Y. 


Valves, Reducing , 

Continental Valve & Equip. Co., 
Framingham, Mass. ; 

Golden-Anderson Valve _ Specialty 
Co., 1217 Fulton Bidg.,ePittsburgh 

Mason Regulator Co., Boston 

Squires Co., E. C., E. 40th St., & 
Kelley Ave., Cleveland 


Valves, Regrinding 

Lunkenheimer Co., Cincinnati 
Powell Co., Wm., Cincinnati 
Reading Steel Casting Co., Bridge- 


port ; 
Schutte & Koerting, Phila. 


Valves, Regulating 

Atlas Valve Co., Newark, N. J. 

Golden-Anderson Valve _ Specialty 
Co., 1217 Fulton Bldg., Pittsburgh 
Mason Regulating Co., Boston 

a Valve Fadry. & Constr. 

Pittsburgh 

Sens Regulator Co., ane 

Squires Co., E. C., E. 40th St. & 
Kelley Ave., Sietnd 


Valves, Relief ; 

Edward Valve & Mfg. Co., E. 
Chicayo, Ind. 

Golden-Anderson Valve _ Specialty 
Co., 1217 Fulton Bldg., Pittsburgh 

Lunkenheimer Co., Cincinnati 

Pittsburgh Valve Fdry. & Constr. 
Co., Pittsburgh 


Valves, Safety 

Ashton Valve Co., Cambridge, Mass. 

Crosby Steam Gage & Valve Co., 
Boston 

Golden-Anderson Valve _ Specialty 
Co., 1217 Fulton Bldg., Pittsburgh 

Jenkins Bros., - A 

Lunkenheimer Co., Cincinnati 

Valves, Stop 

Edward Valve & Mfg. C€o., E. 
Chicaso, Ind. 

Jenkins Pros., N. Y. 


Valves, Superheated Steam 

aoe & Co., S. F., Fort Wayne, 
na, 

Chapman Valve Mfg. Co., 
rechard, Mass. 

Edward Valve & Mfg. Co., E. 
Chicago, Ind. 

Jenkins Bros., N. Y. 

Lunkenheimer Co., Cincinnati 

Pittsburgh Valve Fdry. & Constr. 
Co., Pittsburgh 

Reading Steel Casting Co., Bridge- 


Indian 


port ‘ 
Vogt Machine Co., Henry, Louisville 


Valves, Throttle 
aes Steel Casting Co., Bridge- 
por 


Valves, Two and Four Wa: 
Nicholson & Co., W. H. ilkes- 
Barre, Pa. 


Valves, Vacuum 
Sarco Co., N. Y. 


Ventilators 

Burt Mfg. Co., Akron, O. 
Coppus Eng. Corp., Worcester 
Swartwout Co., Cleveland 


Vises 
Curtis & Curtis Co., Bridgeport 


Toledo Yipe Threading Machine 
Co., Toledo 


Voltmeters, Portable 
Weston Elec. Inst. Co., Newark, N. J. 


Washers, Air 
Sturtevant Co., B. F., Hyde Park, 
ass. 

Water Columns 

Reliance Gauge Column Co., Cleve 
land 

Water Proofing 

Carey Co., Philip, Lockland, Cinn. 


Water Purifying Apparatus 
Permutit Co., N. ¥ 


Water Softening Apparatus 

Graver Corp., E. Chicago, Ind. 

Cochrane Corp., Phila. 

Permutit Co. N. Y. 

Scaife & Sons Co., Wm. B., Pitts 
burgh 


Wattmeters, Portable 
Weston Elec. Inst. Co., Newark, N. J. 


Whistles 


Crosby Steam Gage & Valve Co., 
Boston 


Lunkenheimer Co., Cincinnati 


Wire, Electric 
American Mfg. Co., Brooklyn 


Wrenches 
Greene Tweed & Co.,_N. 
Trimont Mfe. Co.. Wissen. Mass, 
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mall a 


bortable AC. 
nstruments 


These instruments are being used to excellent advantage in 
power plants, industrial plants, factories and in central stations. 
They quickly show up the faults of obsolete equipment. Used 
intelligently by the plant electrician, they immediately detect loss 
of power by defective motors, misapplied equipment and low 
power factor. They are invaluable in checking the rating and 
power demands of new machinery as it is installed and for 
determining load conditions when additions or subtractions are 
being made in group drives. 


Despite their small size they are exceptionally accurate and abso- 
lutely practical. They exactly fill a requirement always felt for 
alternating current instruments—that are small, light and inex- 
pensive. 


They create an economy by combining greater range of use at a 
Jess cost. Every Engineer, power plant and industrial plant will 
want a set of these instruments because of their convenience and 
characteristic Weston dependability. 


Let us send you Our Bulletin 2006, illustrating and describing 
these exceptional instruments. Write for it today. 


Weston Electrical Instrument Co. 
137 Weston Ave., Newark, N. J. 


Branches in Principal Cities Throughout the World 


WW TE 









Electrical 
Indicating 
Instrument 


Authorities 
Since 1888 
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Weston Jr. 


Important Points 


Convenient 

Light weight—3™ Ibs. 
Compact 

Accurate 


Bakelite cases 


Negligible temperature 
errors 


Shielded against mag- 
netic fields 


Strong carrying handles 
Low cost 


Wattmeters, Voltmeters, 


Ammeters, Milliameters 


“Electrical Savings in Industry,” our new 
book, tells the how, when and where of 


many wastages of power that are constantly 
occurring and of places in your plant where 
danger to equipment is apt to occur. In- 
vestigate. Write for this book. It will be 
sent free on request. 
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ALPHABETICAL INDEX TO ADVERTISERS 


Abendroth & Root Mfg. Co 
Advance Packing & Supply Co 
Ajax Flexible Coupling Co. 
Allen-Sherman-Hoff Co. 
Allis-Chalmers Mfg. Co. 
American Blower Co. 

American Chimney Corp. 
American Engineering Co. 


American Krupp System-Diesel Engine 


Co. 
American Mfg. Co. 


American Pipe Bending Machine Co... 


American Pulverizer Co. 


American Schaeffer & Budenberg Corp. 


American Steel & Wire Co. 
Andrews-Bradshaw Co. 
Armstrong Machine Works 
Armstrong Mfg. Co. 


Asbestos Shingle, Slate & Sheathing Co. 


Ashland Fire Brick C 
Ashton Valve Co. 
Atlas Valve Co. 


Babcock & Wilcox Co 
3abcock & Wilcox Tube Co. 


Bacharach Industrial Instrument Co.... 


sadenhausen, Phillips 
Badger & Sons Co., E. 
3ailey Meter Co. 

Baker Dunbar Co. 

Ballard Sprague & Co. ... 
Bethlehem Shipbuilding C orp. 
Betson Plastic Fire Brick Co 
Biddle, James 

3igelow Arch Co. 

3inks Spray Equip. 
Blackburn-Smith Corp. 
BlawKnox Co. 

Bowser & Co., ‘ 

Brady Conveyors Corp. 
Bristol Co. 

Brown Hoisting Machy. 
3rown Instrument Co. 
Brunswick-Kroeschell 
Buffalo Forge Co. 

Buffalo Steam Pump Co 
Builders Iron Foundry 
3undy Steam Trap Co. 
sSurt Mfg. Co. 

Bury Compressor 


Caldwell Co., W. 

Canady Eng. Co. 
Carbondale Machine Co. 
Carey Co., Amana 

Carling Turbine Blower Co. 
Carrick Enginee ring Co. 
Casey-Hedges Co. 

Celite Products Co. 
Cement-Gun Co., 
Chaplin-Fulton Mfzg 
Chapman Valve Mrg. 
Chesterton Co., A. W. 
Chicago Pneumatic Tool Co 
Chuse Eng. & Mfg. Co 
Clarage Fan Co. 
Cling-Surface Co. 
Coatesville Boiler Works 
Cochrane Corp. 

Coen Company 

Cokal Stoker Corp. 
Combustion Engineering Corp. 
Connelly Boiler Co., D 
Consolidation Coal Co. 
Continental Chimney . 
Continental Valve & Equip. 
Conveyors Corp. of America. 
Coppus Engr. Corporation 
Crosby Steam Gage & Valve Co. 
Curtis & Curtis Co. 

Cyclone Grate Bar 


Dart Mfg. Co., A 

Davis Regulator Co., 
Dean Bros. Co 

Dean, Ltd., Payne 
Delany & Co., 

De Laval § 

Deming Co. 

Detrick Co., : 

Detroit Stoker Co. 
Dexter Co., I. H 

Diamond Power Specialty Corp 
Direct Separator Co. 
Earle Gear & Machine Co 
Edee Moor Tron Co. 
Edward Valve & Mfg. Co. 
Elliott Co. 

Ellis Co., 


Engineer Co. 
Engineers’ Directory 
Erie Ball Engine Co. 
Erie City Iron Works 


Fitchburg Steam Engine Co. 
Flynn & Emrich Co. 

France Packing Co. . 
Fulton Iron Wks. Co. 
Fuller-Lehigh Co. 


Ganschow Co., Wm. 
Garlock Packing Co. 
General Electric Co 
General Refractories Co. 
ribby Engineering Co. 
Gifford-Wood Co. 
Girtanner Kmg. Corp 
Golden-Anderson Valve Specialty Co 
Graver Corp. 

Green Fuel Economizer Co. 
Greene, Tweed & 
Yriscom-Russell Co., 


Harbison-Walker Refractories Co 
Harrisburg Fdy. & Mach. Wks..... 
Hayward Co. 

Heine Boiler ‘e- 

Hercules Float Works 

Hofft Co., M. A. 

Homestead Valve Mfg. 

Hoppes Mfg. Co. 

Hoyt Metal Co. 

Hunt Co., C. W. 


Illinois-Stoker Co. 
Industrial Works 
Ingersoll-Rand Co. 
Irving Iron Works Co 


Jefferson Tnion Co. 
Jenkins Bros. 
Jointless Fire 


mK. EB Palweriger Corp. . ....6-cscccies 
Kennedy Valve Mfg. Co 

Kerr Turbine Co. 

Key Boiler Equipment Co. 

Keystone Lubricating Co. 

King Refractories Co. 

Kingford Fdry. & Mach. Works........ 


Laclede Stoker Co. 
Ladd Co., Geo. T. 
Lagonda Mfg. Co. 
Lammert & Mann Co. 
Lasker Tron Works 
Leavitt Mach. 
lLecourtenay 

Liberty Mfg. 

Link-Belt Co. 

Liptak Fire-Brieck Arch 
Lunkenheimer Co, 


McClave-Brooks Co. 
MeGowan Co., John H. 
McGraw-Hill Book Co. 
McIntosh & Seymour Co 
McLeod & Henry Co. 
McMyler-Interstate Co. 
Magnolia Metal Co. 
Manistee Tron Works Co 
Marion Mach. Foundry & Supply Co.. 
Mason Regulator Co. 

Merco Nordstrom Valve 
Merrill & Co., Wm. B 
Midwest Air Filters 
Midwest Piping & Supply 
Moore Steam Turbine Corp. 
Moore & White Co 
Morehead Mfg. Co. 

Morse Chain Co. 


Naismith & Son, Geo. 

Nason Mfg. Co. 

National Airoil Burner 

National Valve & Mfg. Co. 

Neemes Bros. 

New Bedford Valve Mfg. Co. 
Newburgh Steam Boiler Works........ 
N. Y. Belting & Packing Co. 

Newman Mfg. Co. 

Nicholson & Co., W. 

Nitrose Co. 

Nordberg Mfg. 

Northern Equipment Co. 

Nugent & Co., Wm. W 

O’Brien Boiler Works Co., 

Ohio Grease Co. 

CE eee BUN WO PED eo nce cc ciewcccewe 
Otto Engine Works . 


Page Boiler Co. 

Patterson-Kelley Co. 

Peabody Engineering Corp. 

Penberthy Injector Co. 

Pennsylvania Coal & Coke Corp........ 
Perfection Grate & Supply Co..... 
Permutit Co. 

Pittsburgh Piping & Equip. 

— Valve, Foundry 


Platt Iron Works 

Powell Co., Wm. 

Power Piping Co. 

Power Plant Efficiency Co 
Power Specialty Co 
Power Turbo-Blower Co. 
Powers Regulator Co. 
Prat-Daniel Corp. 


Quaker City Rubber Co. 
Queen’s Run Refractories Co. 


Reading Steel Casting Co., Inc. 
Reliance Gauge Column Co 
Republic Flow x Co 
Rhoads & Sons, J. 
Ridgway Dynamo & 

Riley Stoker Co., santood’ 
Rogers Co., 

Rosedale Fary. & Mach. 
Ross Heater & Mfg. Co 
Roto Co. 

Ruggles & Ruggles 


Sarco Company 
Scaife & Sons Co., 
Schaeffer & Budenberg Mfg. Co. and 
—_ Steam Gauge & Valve Mfg. Co 
iv. 
Schutte & Koerting Co. 
Scovill Mfg. Co 
Searchlight Section 
(See Alphabetical listed below) 
Smith & Son Co., Samuel 
Smooth-On Mfg. Co. 
Springfield Boiler Co. 
Squires Co., C. E., The.... 
Steere Engineering Co. 
Sterling Eng. & mg Co 
Sturtevant Co., B. 
Sugar Apparatus Miz. 
Sullivan Machinery Co. 
Superheater Co. 
Swartwout Co. 


Taber Pump Co. 

Tagliabue Mfg. Co., ¢ 

Taylor Instrument Companies 
Templeton Bros., Inc. 
Templeton Mfg. Co. 

Terry Steam Turbine Co. 
Toledo Pipe Threading 
Tomkins-Johnson Co. 

Trimont Mfg. Co. 

Troy Eng. & Mach. Co 


Uehling Instrument Co. 
Underwood Corp., H. 
Union Iron Works 
United Conveyor Corp. 
United Machine & Mfg. 

. S. Graphite Co. 
United States Rubber Co. 
Urbauer Atwood Co. 


TP ENE OU sat asic cccs es ctenwawee 88- 89 
Vogt Bros. Mfg. Co. .. 74 
Vogt Machine Co., Henry 
Vulcan Soot Cleaner 


Wailes Dove-Hermiston Corp. 

Warner & Co... EAd., James... .....sec- 
Walsh & Weidner Boiler Co 

Warren Steam Pump 

Watson & McDaniel Co.. 

Waverty OF} "Worms Co... ...- cceccves 
Webster Mfg. Co 

Westco-Chippewa Pump Co 
Westinghouse Elec. & Mfg. Co 
Weston Elec. Inst. C 

Wheeler Condenser & Engr. 

Wheeler Mfg. Co., C. H 

Whiton Machine Co., 

Wickes Boiler Co 

Ww a. Constr. 

Wing Mfg. Co., L. 

Worthington Pump & Machy. 
Wright-Austin Co. 

Yarnall-Waring Co. . 

WOGm Bees Gk 4 cee eesccee 


Zernickow, O. 


INDEX TO SEARCHLIGHT SECTION 


American Dyewood Co. ..... 
Briggs, Inc., Marvin ..... 
Cook, J. G. 

Davis, J. 

Detroit, City of 

Fuerst- Friedman Co., 


The 97 
Greenspon’s Sons Iron & Steel Co., Jos.. oe: 


Harris Sons Co., Inc., Frank 
Hazel-Atlas Glass Co. 
Hudson Motor Co. 

Hivde Park Gas Co. 


Kansas City Power & Light Co 
Kehoe, Robert P 

Lexington Utilities Co. 

Lineoln Traction Co 

Menasha Electric & Water Dept... 
Miami Power Co. 

Moore & MacDonald ‘ wa 
Moorhead Electric Machy. Co......... 
Nashville Industrial Corp. 
eg ee ee 
Poinset Lumber & Mfg. Co 


Power Machinery Exchange 


Philadelphia & Westchester Traction > o 


Randle Machinery Co. 
Reynolds Wire Co. 
Sachsenmaier Co., 
Scheinert Co., 

Tarr, Inc., Louis A.. ‘ 
Tate, Fisher & Rice Co... 
OEOOR,. 2. Is. we bensces 
Wallace Co., Inc., : es 
Weiss. B. M. 
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